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ABSTRACT 
The failure rate of information systems development (ISD) projects 
continues to pose a big challenge for organizations. The success rate of ISD 
projects is less then forty percent. Factors such as disagreements and 
miscommunications among project manager and team members, poor 
monitoring and intermediary problems contribute to project failure.  
 Agency theory and leader member exchange (LMX) theories offer 
potential explanations for project failure. In particular, three monitoring strategies 
- control strategy, decision rights, and influence tactics were found to be effective 
in promoting project success. LMX theorists suggest that achieving congruence 
between the manager and subordinate regarding each other actions and values 
may increase chance of project success. Specifically, two types of congruence – 
communicational congruence and perceptual congruence are suggested. Thus 
integrating the views from both agency and LMX theories this study develops a 
congruence framework to examine congruence with respect to the three 
monitoring strategies.  
Prior research notes that ISD projects suffer from intermediary problems 
which if addressed can enhance project performance. Thus an intermediate 
outcome variable, control loss, is developed to capture the problems occurring 
during the project lifetime. The emphasis is laid on three dimensions – people, 
processes and resources.   
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The hypotheses are developed concerning the impact of achieving 
congruence between the project manager and team members on control loss. A 
total of 113 matched-pair survey responses are collected from project managers 
and team members associated with ISD projects.  This sample represents a 
variety of organizations, industries, and project types. Polynomial regression 
analysis and response surface graphs are used to test the proposed hypotheses.  
The study contributes to the understanding of the information systems 
project management by providing insights to promote ISD project success. It 
offers an outcome variable control loss which can be used to capture the 
problems occurring during the project lifetime. The three dimensions - people, 
processes and resources can be used as levers to manipulate project progress 
and ensure the project is on the right track. It further contributes by integrating 
complementary theories to get a robust understanding of the exchange 
relationship. The communicational and perceptual congruencies can be used to 
deal with challenges such as high uncertainty presented by the diverse and 
aversive work environment. Finally, the two types of congruencies can be used to 
influence stakeholder behaviors in order to enhance effectiveness of monitoring 
strategies.  
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CHAPTER ONE 
I. INTRODUCTION 
 
1.1 MOTIVATION   
May 2006: Disastrous Seasprite helicopter program for the Australian Navy. $1bn spent, 
helicopters grounded, software problems are being mentioned explicitly (Source:  
Australian News) 
May 2006: Seattle Central Library had installed some hugely complex automated system 
for sorting returned books and putting them on appropriate carts -- something like what 
the post office does. Yet it was apparent even in our short visit that the system was a 
disaster -- we watched as they had to stop the line, as the various book-sorting machines 
made mistakes, and someone even showed us the hatch that someone climbed in every 
once in a while to retrieve books that had gotten stuck. The folks running the thing were 
putting on a good face, but I wonder who the brave soul was who finally said "For the 
price of this system, we could have hired a hundred interns!" (WebBlog: Coding Horror)  
October 2007: British food retailer J Sainsbury had to write off its US $526 million 
investment in an automated supply-chain management system…. Merchandise was 
stuck in the company's depots and warehouses and was not getting through to many of 
its stores. Sainsbury was forced to hire about 3000 additional clerks to stock its shelves 
manually. (Source:  IEEE) 
 
The above excerpts emphasize the challenges involved in managing 
information systems development (ISD) projects. More interestingly, it highlights 
the dire consequences that dysfunctional ISD projects can have on 
organizational performance. The tenth edition of the Standish Chaos Report 
reveals that 34 percent of ISD projects were successful, 47 percent were 
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challenged and 19 percent were outright failures. Successful projects1 refer to 
projects completed on time and on budget, with all the features and functions as 
originally specified2
2
. Challenged projects refer to completed projects that went 
over budget, went over the time estimate, and/or had fewer features and 
functions than initially specified . Failed projects are projects that are cancelled 
before completion2.  
Project managers often feel that challenged projects are more detrimental 
than projects that simply fail, as they lock up resources, de-motivate team 
members, and increase workloads and pressure (Melik 2005). In some cases, 
challenged projects are viewed as “failures-in-waiting, dallying dismally until the 
patience (or the money) for getting them right runs out.” (Melik 2005, pg. 1). 
Unlike failed projects, in challenged projects the issue is about completing the 
projects within set time and budget but also to ensure all the expectations are 
met (McConnell 2006). In a Standish Group interview, executives said that 
project managers have to use better management techniques to manage project 
processes and facilitate project progress  (Rubinstein 2007). Most notably, they 
felt that project managers need to be proactive and control things that might go 
wrong during the project lifetime (Halper 1992; Hildebrand 1998; McPartlin 1992; 
Nelson 2007; Nelson 2005). In a study of 99 failed projects, Nelson (2007) found                                                              
1In this dissertation, the generic term “project” refers to an information systems development project.  
2 These are the Standish Group’s definitions  
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that most problems were intermediary and occur while the project is ongoing. 
Also, it was noted that if the intermediary problems were identified and rectified, 
the failed projects may have had a chance to be successful. Consequently, the 
primary objective of this study is to develop possible ways to identify and manage 
the problems in ongoing ISD projects.   
For several decades, both academic scholars and practitioners have 
focused on identifying mechanisms to manage ISD projects. In general, prior ISD 
project management research can be categorized into two streams:  (1) research 
focusing on developing or refining project performance measures and (2) 
research focusing on tools and techniques to manage project processes. 
Previous studies define ISD project performance in terms of process 
efficiency (measures such as cost) and process effectiveness (measures such as 
outcome quality) (Aladwani 2002). Often the people-related factors (such as 
perceptions, beliefs, etc.) are ignored. Using other metrics, such as time, cost, 
quality and scope to monitor project progress are not very useful because the 
techniques used to estimate these metrics originally may not be accurate; in 
some cases, they are, but business targets are set by business units without any 
technical grounding (McConnell 2006). Moreover, the intangible nature of ISD 
projects limits the use of accurate estimation and monitoring techniques, leading 
to inaccurate time/cost estimates (Abdel-Hamid 1988; Boehm 1981). Given the 
huge sunk cost associated with ISD projects, assessing progress in retrospect is 
17  
not very beneficial.  As a result, the first objective of this dissertation is to develop 
an intermediate outcome variable that will allow managers to track progress 
along three dimensions: people, processes and resources. The concept of 
control loss is used to ground this variable theoretically. In the management 
domain, the concept of control loss has been used to capture errors, both 
intentional and unintentional, that occur between superior and subordinate 
(Evans 1984). In particular, as orders flow through multiple channels, part of the 
original intentions may be lost, which in turn affects organizational performance 
(Williamson 1967). This situation is analogous to the problems faced in 
challenged ISD projects (i.e., the intermediary problems that occur during the 
project lifetime and affect the final outcome). The primary objective of this study 
is to draw on the concept of control loss to develop an intermediate outcome 
variable to detect slippages with respect to people, processes, and resources.  
The second objective of this dissertation is to identify factors that facilitate 
better management of behavioral processes. In general, both technical and 
behavioral processes impact ISD project success (Guinan et al., 1998). 
Technical processes refer to technical attributes (e.g., software platforms) 
associated with the ISD project. Behavioral processes refer to the social 
attributes (e.g., motivation) associated with the ISD project. Studies that have 
analyzed both technical and behavioral processes have found that the latter had 
a stronger effect on ISD project success (e.g., Guinan et al., 1998; Rai and 
Ravichandran 2000). In particular, software development tools and practices had 
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disappointingly small effects on ISD and group progress (Curtis 1988). Moreover, 
using sophisticated technical tools did not enhance project success unless the 
behavioral processes were effectively managed (Guinan et al., 1988). 
Consequently, recent studies emphasize the need for managing behavioral 
processes (e.g., Kirsch 2004).  
ISD projects suffer from agency problems that stem from individual goal 
conflicts and differing attitudes toward risk (Kirsch 1996; 2004; Nidumolu 1995). 
Based on the tenets of agency theory three monitoring strategies3
 While informative, most of these studies assess the effectiveness and 
applicability of the three monitoring strategies from a principal perspective, which 
 help alleviate 
agency problems: control strategies (e.g., Kirsch 1996), decision rights 
partitioning (e.g., Henry 2004) and influence tactics (e.g., Guinan et al., 1998).  
Control strategy helps the project manager to regulate team member behavior by 
creating appropriate reward structures (Jawroski 1988).  Decision rights 
partitioning focuses on reducing a decision maker’s opportunistic behavior by 
distributing authority over and responsibility for various aspects of the project 
(Mähring 2002, Henry 2004). Finally, influence tactics help facilitate individuals’ 
commitment to tasks by using various monitoring techniques (Yukl and Tracey 
1992). 
                                                             
3 Henceforth the term “monitoring strategies” will refer to control strategy, decision rights partitioning and influence tactics.  
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presents an incomplete view of the principal-agent relationship. Similarly, critics 
of agency theory contend that the theory presents a partial view of the 
organization that, although valid, also ignores a good bit of the complexity in 
organizational relationships (Booth et al. 2004).  For instance, the classic model 
of agency theory assumes that agents are the sole source for opportunistic 
behavior. Prior research affirms that this is not the case all of the time (e.g., 
Kirsch 2004; Nidumolu and Subramani 2003). In particular, it was observed that 
team perceptions and understanding of the monitoring strategies affected 
success in obtaining positive outcomes. In addition to agents, the project team 
and the project manager are two crucial stakeholders; each party must be 
effective for successful completion of the ISD project (Jiang et al., 2002; Jiang et 
al., 2003).  
From a theoretical standpoint, group- and team-level research contends 
that having an effective group/team process is important for achieving successful 
outcomes (Kerr et al. 1983). In particular, leader member exchange and team 
functional leadership theorists assert that in a supervisor-subordinate dyad each 
party reciprocates based on their perception of the other party’s ability to meet 
their expectations (Lord et al., 1983). The emerging team leadership studies 
contend that leadership behavior and team processes should be dynamic (i.e., 
adapt to the changing work environment to obtain successful outcomes) 
(Kozlowski et al. 2006). As a result, coordination, cooperation and commitment 
are critical to facilitate relationships with quality exchange (Kozlowski et al. 2003). 
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Communication is most typically regarded as support for effective coordination 
(Morgan et al. 1993). Both the leader and the team members should have a 
shared understanding regarding changes in the environment and monitoring 
strategies in order to complete a task effectively and efficiently (Zaccaro et al., 
2001). Motivation is also a key element for cooperation and commitment (Kerr et 
al. 1983). Consequently, both the leader and the team members should share a 
common perception regarding the specific task and monitoring strategies to 
render cooperation and commitment successful (Zaccaro et al., 2001). Motivation 
losses have been noted when teams perceive a task, episode or action to be 
inappropriate (Kerr et al., 1983). Extending these views to the ISD project 
context, we argue that for monitoring strategies to be effective, it is important for 
both the project manager and the team members to share a common 
understanding and agree that it is appropriate to the project setting.  To 
understand this idea more fully, consider the following project:  
Modernizing Legacy Systems (MLS) [started in January 2006] 
The MLS project was launched with a lot of excitement and enthusiasm about doing the job 
right….enormous effort was rendered towards developing the requirements…The tasks were 
broken and assigned to teams…..the team members were forced to work within the same 
framework designed by the team leadership and so-called software architecture experts… The 
team members made a herculean effort and months of overtime turned into years, to no avail… 
After a year or two when the customers started to have misgivings about whether progress was 
being made….The design team meetings became shouting matches …at every turn, the team 
members felt it was the framework that was slowing them down… faced with increasing pressure 
and desperation from developers, the leadership eventually adopted a modified team 
structure…the framework was scrapped…the team members were given true autonomy...however 
this was not communicated well… team members continued to follow the framework.  Ultimately 
many years and millions and millions of dollars already invested was the only thing keeping them 
from bailing immediately. It would be some time still before the project was scaled back and 
effectively dissolved. 
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Post-hoc note from project manager - Despite winning every battle, the overall war was lost, 
making every success still viewed as a failure. While unfortunate, I learned so much of 'what not to 
do' while on the Project, and have to attribute the reminder of this failure to much of my more recent 
successes. 
Source: Death March in an IT project retrieved from www.benpoint.com 
In the MLS project described above, it is evident that the management 
mechanisms did not lead to an effective outcome. Overall the project failed to 
obtain commitment and cooperation from team members. There was no 
consensus between the project manager and the team members regarding the 
framework, which led to poor implementation and slower progress. Also, there 
were instances of poor communication. For example, some team members 
continued to use the framework even when it was discarded, which in turn led to 
wasting resource and team inefficiency.   
From a project management standpoint, it is important to realize that the 
development team consists of designers, programmers, and analysts. Each part 
of the development team is critical; therefore, it is important to reduce any 
differences between the development team’s opinions and those of the 
managers. The managers are busy trying to do their work in ways that are 
familiar to them, while the developers are trying to create software solutions in 
ways that are familiar to them. The weak link is in bridging the gap between what 
the managers are actually doing and what actions would make the developer’s 
job easier (Esther 2006; Halper 1992; Lewis 2007; Mahaney 2000; McPartlin 
1992; McPherson 2008; Melik 2005; Nelson 2007).  Based on these 
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perspectives, in this dissertation, we measure congruence along two dimensions: 
communicational and perceptual. Communicational congruence refers to the 
level of shared understating between the project manager and the team 
member(s) regarding the monitoring strategies4
Summary of Section 1.1: The tenth Standish Group Chaos report suggests that 
one out of every two ISD projects were challenged projects. One of the main 
causes of these projects was the intermediary problems that occurred while the 
project was ongoing.  As a result, using ex-post measures or assessing project 
performance in the aftermath is not always useful. The first objective of this study 
is to develop an intermediate outcome variable to capture slippage in people, 
processes and resources that occur during an ISD project. Two elements — 
technical and behavioral processes influence project success. However, 
behavioral processes have a stronger impact on project success. Different 
monitoring strategies are used to manage behavioral processes. Based on 
agency theory, three monitoring strategies were identified: control strategy, 
decision rights and influence tactics. The chosen monitoring strategies’ 
 used to manage the project. 
Perceptual congruence refers to the level of agreement between the project 
manager and the team regarding the appropriateness of the monitoring 
strategies employed to manage the project.  
                                                             
4 The term “monitoring strategies” refers to three factors: control strategy, decision rights and 
influence tactics. From a broader perspective, it can refer to any actions taken by the project 
manager in order to manage the project team.  
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effectiveness is influenced by both the project manager’s and the team members’ 
perspectives. Consequently, achieving congruence with respect to 
communication and perception are seen as important to facilitate the effective 
use of chosen monitoring strategies.   
 
1.2 RESEARCH QUESTION  
Since the number of challenged ISD projects are increasing, it is vital to 
enhance the project metrics used to measure project progress and improve 
project management practices in order to manage and motivate people involved 
in software development processes. To address intermediary problems, we 
develop an intermediate outcome variable, “control loss.” Control loss refers to 
the extent to which people, processes and resources are out of control. In 
conjunction with both agency and team leadership theories, this study argued 
that it is important to assess the chosen monitoring strategies from both principal 
and agent perspectives. In particular, two types of congruence are proposed to 
be vital for obtaining successful outcomes. Communicational congruence refers 
to the level of shared understating between the project manager and team 
member(s) regarding the monitoring strategies used to manage the project. 
Perceptual congruence refers to the level of agreement between the project 
manager and the team regarding the appropriateness of the monitoring 
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strategies employed to manage the project. In this study link between the two 
types of congruence and control loss is examined. Figure 1 depicts the research 
objective of this dissertation.  
 
 
 
 
 
 
The question addressed here is  
To what extent do communicational congruence and perceptual 
congruence of control strategies, influence tactics, and decision rights 
between IT project managers and team members affect control loss?  
In this study, emphasis is placed on the IS project-manager-team 
relationship.   However, we acknowledge, and take into account, how other 
groups of actors (business-manager/client, representative/project, sponsor/IT 
champion, etc.) influence ISD project management. 
FIGURE 1 RESEARCH OBJECTIVE 
Project Process 
Budget  
Task 
Resource 
Output/ 
Result 
Project 
team 
Project 
manager 
Communicational 
congruence 
Control loss 
Perceptual 
congruence 
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1.3 SUMMARY OF THE RESEARCH DESIGN  
This research utilizes matched survey responses from project managers 
and team members associated with ISD projects.  The unit of analysis is the ISD 
project. Existing measures of control strategy alignment, influence tactic 
alignment and decision rights alignment are used. Control loss measures are 
developed using extant conceptual literature and industry case studies. All of the 
constructs are captured from both the project managers’ and team members’ 
perspectives. Polynomial regression and response surface graphs are used to 
determine congruencies by comparing the project managers’ and team members’ 
responses. Using matched responses allows us to capture both the project 
managers’ and the team members’ perspectives on project management 
practices. It also prevents problems associated with using single respondents.   
1.4 CONTRIBUTIONS  
This dissertation provides important insights for managers and 
researchers.  Industry trends indicate that managing ISD projects continue to 
pose a challenge to project managers. Most notably, projects are being 
completed, but they fail to meet all of the set expectations. These projects often 
have dire consequences for organizational performance (Melik 2005). The 
intermediate outcome variable “control loss” helps the project manager to track 
project progress on a periodic basis. Doing so can facilitate to obtain rich insights 
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that can be used to trigger appropriate actions to bring project deliverables in line 
with updated objectives and strategies.  At the minimum, if the identified 
problems are not resolvable the project can be cancelled before incurring huge 
sunk costs. In addition, the project manager can use the three dimensions— 
people, processes and resources as levers to manipulate project progress.  Also, 
control loss can be used as a mechanism to assess impact of the various 
stakeholder’s actions and strategies. Doing so will give managers the opportunity 
to make necessary adjustments to ensure their projects are progressing in the 
right direction. In conclusion, the concept of control loss helps project managers 
to be proactive and make well-informed use of available resources and ultimately 
to avoid their projects from becoming failures. 
Today’s diverse workforce and aversive environment (i.e., time urgent, 
stressful, complex, ambiguous) in the software industry, requires flexible and 
smart monitoring strategies to direct team behavior. This is especially true given 
that ISD projects face high complexity and uncertainty. Previous studies note that 
efficient team processes are important for project success (Guinan et al., 1998; 
Nelson 2005; 2007). Agency theorists assert that ISD projects suffer from 
significant agency problems that stem from misaligned goals and interests 
(Henderson and Lee 1992).  The principal (project owner, steering committee, 
project manager, etc) employ various monitoring strategies to align agent’s 
interests with the project objectives. Deploying the monitoring strategies involve 
significant effort and cost. However, to obtain successful outcomes it is important 
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that project manager and team member have a common understanding of the 
type and expectations set by the monitoring strategies. Also, both the project 
manager and team member should have agreement on the appropriateness of 
the chosen monitoring strategy. The two types of congruence, communicational 
and perceptual congruence, offer possible ways to assess the level of consensus 
between the project manager and the team member. For instance, using 
perceptual congruence the principal can evaluate the applicability of the chosen 
monitoring strategies. Doing so not only will increase the effectiveness of the 
monitoring strategies but also give team members a feeling of belongingness to 
the project, which over a period of time can foster commitment to task, team and 
project. From an agency viewpoint, an individual committed to a task will display 
little or no opportunistic behavior, thus alleviating agency problems. 
From an ISD viewpoint, everyone is busy working on whatever he/she 
individually perceives as his/her most important task. Nevertheless, each 
person's work has to mesh with the rest of the group's results. For this to happen 
there has to be convergence between the project manager and the team 
member’s beliefs and values.  
Apart from these main contributions, this study offers construct-level 
contributions. First, we not only bring in the concept of “control loss” to the ISD 
project context but also embed it as a project management metric. This adds 
value given that prior discussions on control loss have been conceptual and have 
lacked measures.  Second, ISD projects require considerable commitment to 
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task (Henderson 1988). However, researchers seldom discuss how to promote 
commitment in ISD projects. By bringing a rich concept like influence tactics to 
the ISD project domain, this dissertation presents a possible way to foster 
individual commitment. Finally, our research offers contributions to the ISD 
control literature. Recent studies contend that control strategies evolve and 
change during a project’s lifetime (Kirsch 2004). However, why such changes 
occur is still being explored. By examining control strategies from both the IS 
project managers’ and team members’ perspectives, we offer a possible 
explanation for control dynamics.  
In summary, this dissertation makes significant contributions to ISD project 
management. From an academic standpoint, we extend the ISD project 
management nomological network by bringing in new concepts like 
communicational congruence, perceptual congruence and control loss. From a 
practitioner standpoint, we offer insights for preventing challenged projects by 
introducing intermediary measures to monitor project progress and possible ways 
to alleviate problems due to agency costs.  
1.5 OVERVIEW OF CHAPTERS 
 
This dissertation is divided into six chapters.  This introductory chapter 
provides a general overview of the research and the questions it addresses. 
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Chapter 2 provides a literature review.  This chapter reviews the empirical 
and theoretical literature pertaining to the central research constructs: control 
strategies, influence tactics, decision rights, team leadership and control loss.  
Chapter 3 presents the research model and hypotheses that will be 
empirically tested.  The constructs used in the model and testable hypotheses 
are also developed.   
Chapter 4 presents the matched pair field survey research methodology 
used in this research.  The design of the research is described, and the rationale 
for this approach is presented.  All of the items included in the surveys are 
presented, and the procedures used to collect and analyze data are described.  
The processes used to pre- and pilot-test the survey instruments are also 
discussed, and a description of the sample is provided 
Chapter 5 describes the validation of the measurement instrument used in 
this dissertation and the data analysis used to test the hypotheses. 
In chapter 6 the results and implications of this research are discussed. 
The practical implications and lessons that organizations can take from these 
results are highlighted along with implications for researchers.  Finally, the 
potential future research building on the results and the limitations of this 
research are discussed.  
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CHAPTER TWO 
II. LITERATURE REVIEW 
2.1 INTRODUCTION  
This chapter presents a review of the literature that forms the underlying 
support for the research model tested in this dissertation.  First, the chapter 
reviews the literature on ISD project management to present a broad framework 
to summarize problems associated with managing people involved with ISD 
projects. Then, a brief overview of agency theory and leader-member exchange 
theory is presented, which is followed by a review of the literature on the specific 
constructs used in this research.  The second part of the chapter presents a 
discussion on project success measures. Then a review of the literature on 
control loss in organizations is presented. The chapter concludes with a 
summary that sets the stage for the development of the research model and 
hypotheses. 
2.2 PROJECT MANAGEMENT 
A project is defined as “an organization of people dedicated to a specific 
purpose or objective” (Kirsch 2000). ISD projects are often large, expensive, 
unique and high risk undertakings that have to be completed by a certain date, 
within a certain budget and with an expected level of performance. All “projects 
need to have well defined objectives and sufficient resources to carry out all the 
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required tasks” (Tuman 1983, pg. 498). Project managers have limited time and 
resources at their disposal for completing a project. Projects differ from ongoing 
operations in that a project team is temporarily assembled to accomplish a fixed 
and finite task (Ford and McLaughlin 1993). Since large arrays of undertakings 
are known as projects, it is important to distinguish differences between ISD 
projects and other projects. Studies suggest that there are four dimensions in 
which ISD projects differ: role clarity, degree of standardization, task complexity 
and outcome uncertainty (Bryman et al., 1987; Frame 1988; Goodman and 
Goodman 1972; Kirsch 2000; Mahaney 2000; Mähring 2002). Role clarity in 
construction projects, for example, are usually well-known to participants and 
change little over time, rarely requiring individual to transfer assignments or 
responsibilities (Goodman and Goodman 1972).  In addition, in such projects, 
formal procedures are well developed, offering a high degree of standardization, 
and the level of uncertainty is usually low (Bryman et al., 1987).  
ISD projects are rarely like the aforementioned example, as they are 
socially constructed and politically constituted (Mähring 2002). Along the same 
dimensions, a typical ISD project involves a broad array of stakeholders, such as 
the project manager, project owner, business manager and development team 
(Lederer et al., 1990).  These stakeholders’ roles are emergent (i.e., there is 
frequent transfer of assignments or responsibilities between different roles), thus 
making role clarity infrequent and ambiguous (Frame 1988; Mähring 2002). 
Moreover, these stakeholders can be involved in more than one project 
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simultaneously, which makes it even more important to customize the 
approaches to manage each specific project. The abstract nature of ISD work 
processes accompanied with frequently unknown, flexible, and changing 
requirements increases the outcome uncertainty and task complexity in ISD 
projects, thus limiting the use of standardized processes (Nidumolu 1995; Zmud 
1980). Consequently, greater coordination among stakeholders is required to 
keep everyone updated with these changes. Finally, the maturity in IS project 
development is relatively low compared to other disciplines (Aladwani 2002; 
McConnell 2006). These points suggest that ISD projects differ from other 
projects. As a result, simply adopting project management practices and success 
measures from other disciplines may not be sufficient for successful completion 
of ISD projects (Boehm 1989; McConnell 2006).  
Project management refers to the application of formal and informal 
techniques, tools, methods and heuristics to motivate and guide a team to carry 
out project activities within a given set of constraints (Kirsch 2000). In general, 
project management encompasses both the management of technical processes 
(e.g., estimating and scheduling tasks) and of behavioral processes (e.g., 
motivating and managing team members) (Sambamurthy et al. 2000). Much of 
the earlier research in project management has emphasized the importance of 
managing technical processes (Keil et al. 1995). However, recent studies 
examining both technical and behavioral processes have found that latter to have 
a relatively stronger influence on ISD projects (Kirsch 2000; Sambamurthy et al. 
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2000). In particular, it was noted that as “software development tools and 
practices had disappointingly small effects in earlier studies, probably because 
they did not improve the most troublesome processes in software development. 
Understanding the behavioral processes of software development allows us to 
evaluate the claims for software tools and practices.” (Curtis et al. 1988 page, 
1283).  
Behavioral processes are primarily concerned with people involved in ISD 
processes. ISD is viewed as an interactive process; that is, ISD projects involve 
“different people working on a common project agree to a common definition of 
what they are building, share information, and mesh activities…they must 
coordinate their work so that it gets done and fits together, so that it isn’t done 
redundantly, and so that components of the work are handed off expeditiously” 
(Kraut et al. 1994 page, 69). Previous research draws on tenets of agency theory 
to explicate issues regarding managing behavioral processes. The following 
section briefly exemplifies the basic idea behind agency theory and constructs 
associated with it.  
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2.3 AGENCY THEORY 
Agency theory has been used by several scholars in various disciplines, 
including organizational behavior (e.g., Eisenhardt 1985), sociology (e.g., Eccles 
1985) and finance (e.g., Fama and Jensen 1980), to resolve problems occurring 
in principal-agent relationships. Agency theory concerns the agency relationship, 
in which one party (principal) delegates work for another party (agent) to perform. 
In particular, agency theory aims at resolving three problems that can occur in 
such relationships.  First, the desires and goals of the principal and agent can 
conflict. Second, it may be difficult and/or expensive for the principal to verify that 
the agent is actually performing the required work in an efficient manner. The 
problem here is that the principal cannot easily verify whether the agent is 
behaving appropriately (Eisenhardt 1989).  Third, the principal and agent may 
have different attitudes regarding risk, with the two parties preferring different 
actions (Eisenhardt 1989).  The assumptions related to this third issue relate to 
individuals being motivated to maximize their self-interests and being risk averse.  
The focus of agency theory is to determine the most efficient contract 
governing the relationship between both parties. Agency theory is most relevant 
for situations in which there is (a) substantial goal conflict between principals and 
agents such that agent opportunism is likely, (b) sufficient outcome certainty exist 
to trigger the risk implications and (c) unprogrammed or team-oriented jobs in 
which the evaluation of behaviors is difficult. Figure 2 presents an overview of 
agency theory.  
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Prior research has focused on identifying situations in which the principal 
and agent are likely to have conflicting goals and then describe governance 
mechanisms that limit self-serving behavior (e.g., Eisenhardt 1989). From a 
theoretical perspective, using outcome based contracts is effective for curbing 
agent opportunism. This line of argument contends that outcome-based contracts 
co-align the preferences of agents with those of the principal because the 
rewards for both depend on the same actions, and therefore, the conflicts of self-
interest between principal and agent is reduced (Jensen and Meckling 1976). 
Another proposition is that information systems help curb agent opportunism. 
The belief is that information systems inform the principal about what the agent is 
actually doing, thus reducing the agent’s opportunity to deceive the principal 
(Fama 1980).    
FIGURE 2: AGENCY THEORY 
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The primary goal of agency theory relies on determining the optimal 
contract—behavior versus outcome—between the principal and the agent. The 
model assumes that goal conflict between principal and agent is an easily 
measured outcome and that the agent is more risk averse than the principal 
(Eisenhardt 1988). The literature emphasizes two aspects of agency problems:  
1) moral hazard, which refers to the lack of effort on the part of the agent (i.e., the 
agent may simply not put forth the agreed upon effort) and 2) adverse selection, 
which refers to the misrepresentation of ability by the agent and arises because 
the principal cannot completely verify the agent’s skills or abilities either at the 
time of hiring or while the agent is working. The heart of principal-agent theory is 
the trade-off between the cost of measuring behavior and the cost of measuring 
outcomes and transferring risk to the agent (Eisenhardt 1989). Agency problems 
can be alleviated by establishing reward structures such that the agent is 
rewarded once the outcome is achieved. Also, separating authority and 
responsibility helps reduce opportunistic behavior. Finally, using social bonding 
mechanisms, such as establishing trust and commitment also helps reduce 
agency problems.   
Previous research suggest that agency problems can be alleviated by 
using appropriate control mechanisms (Eisenhardt 1989), separating decision-
making and risk-bearing functions (i.e., decision rights partitioning) (Fama 1980) 
and using bonding mechanisms to foster agent’s commitment to a task (Leiffer 
and Mills 1993). Control mechanisms help the principal to regulate the agent’s 
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behavior by establishing appropriate reward structures that motivate the agent to 
behave in the desired manner (Jawroski 1988). Decision rights partitioning 
focuses on allocating the steps in the decision process to different entities. The 
basic idea behind this mechanism is that separating decision rights facilitates 
efficient monitoring by protecting the principal against the decision agent’s 
opportunistic behavior (Fama 1980). Finally, influence tactics focus on using 
various supervisory styles to facilitate an agent’s commitment to a task (Yukl 
1989). Together these three monitoring strategies have been found effective in 
alleviating agency problems. Findings in ISD research also affirm the importance 
of these three factors in alleviating agency problems in ISD projects (Henderson 
and Lee 1992; Kirsch et al., 2002; Mähring 2002; Henry 2004; Guinan et al., 
1998; Henderson 1988; Yukl and Tracey 1992).  
Agency theory critics, however, contend that the theory is excessively 
narrow and has few testable implications (e.g., Perrow 1986). Some assert that 
contracts cannot be fully complete and that the theory does not address issues 
like trust, social embeddedness and intrinsic motivation (Foss and Klein 2005). 
Other studies suggest using agency theory with complementary theories (Davis 
et al., 1997; Eisenhardt 1989; Hirsch et al., 1997), arguing that agency theory 
presents a partial view of the organization that, while valid, also ignores a good 
bit of the complexity of relationships in the organization (Booth et al. 2004).  The 
classic model of agency theory focuses solely on agency cost—a problem 
caused by agent opportunism, as judged from the principal's perspective. In the 
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manager-team member dyad, only the subordinate (agent) is depicted as 
capable of opportunism, whereas opportunism potentially engaged in by the 
manager (principal) is ignored. We argue that "agency" problems can come from 
either party—that is, both the agent and the principal can be responsible for 
opportunism.  A good illustration of this idea is how a project manager often 
decides on a particular monitoring strategy because it is readily available, based 
on the past experience, or sometimes due to pressure from external stakeholders 
(Kirsch 1997; Kirsch et al., 2002). As a result, the chosen strategy may not be 
necessarily appropriate to the particular project setting, thus not leading to 
positive outcomes. Similarly, if the monitoring strategy is not clearly 
communicated, it may not lead to positive outcomes.  Accordingly, it is important 
to assess the monitoring strategies from both the project manager’s and the team 
members’ 5
                                                             
5 This relationship is considered critical because all of the project-related decisions are executed by the project manager and the team (Peters et al., 1996). Second, the project team and the project manager are the two crucial components to implementing projects. Each component must be effective to promote the chances of the project being successful (Jiang, J.J., Klein, G., and Discenza, R. "Pre-project partnering impact on an information system project, project team and project manager," 
European Journal of Information Systems (11:2), Jun 2002, pp 86-97, Jiang, J.J., Klein, G., and Pick, R.A. "The impact of IS department organizational environments upon project team performances," 
Information & Management (40:3), Jan 2003, pp 213-220. Effectiveness of both project managers and their project teams can make the difference between project success versus failure (Pinto, J.K., and Kharbanda, O.P. Successful Project Managers: Leading Your Team to Success. Van Nostrand Reinhold, New York, 1995. Thus, building a cohesive, motivated project team is a key to the ultimate accomplishment of project goals such that the project manager has the primary responsibility for providing leadership to meet these goals (Peters, L., Homer, J., and Pinto, J.K. "Learning to lead, to create quality, to influence change in projects," Project Management Journal (27:1) 1996, pp 5-11, Pinto, J.K., and Kharbanda, O.P. Successful Project Managers: Leading Your Team to Success. Van 
 perspectives to obtain successful outcomes. The arguments for this 
are developed using leader member exchange and team leadership theories.  
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2.4 LEADER MEMBER EXCHANGE THEORY AND TEAM 
LEADERSHIP  
For decades, organizational behavior scholars have applied leader 
member exchange (LMX) theory to study the dynamics of supervisor-subordinate 
relationships. LMX is described as "(a) a system of components and their 
relationships (b) involving both members of a dyad (c) in interdependent patterns 
of behavior (d) sharing mutual outcome instrumentalities and (e) producing 
conceptions of environments, cause maps, and values" (Scandura et al. 1986 p. 
580). LMX has developmental underpinnings. The initial ‘‘role taking’’ phase is a 
sampling or testing opportunity created by the leader6
                                                                                                                                                                                     Nostrand Reinhold, New York, 1995, Tippett, D.D., and Peters, J.F. "Team building and project management: How are we doing?," Project Management Journal (26:4) 1995, pp 29-37. 
 to gauge a subordinate’s 
willingness to engage in role development (Scandura et al., 1986). If the 
subordinate’s response is positive, this is followed by a transition to the ‘‘role 
making’’ phase: a negotiated process of role development based on a mutual 
contribution of valued resources, including information, influence, tasks, support 
and attention (Scandura et al., 1986). Role making provides an opportunity for 
the subordinate to negotiate an enlarged role and to define areas of responsibility 
and expectations. Finally, the relationship stabilizes in the ‘‘role routinization’’ 
phase. Over time and across dyadic relationships, this process is presumed to 
6 The term leader and manager are used interchangeably. This is consistent with prior research (e.g., Yukl 1989, Lam et al., 2007).  
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yield different dyadic role relationships that cluster into in-groups (those trusted 
subordinates with enlarged roles and leadership latitude) and out-groups (those 
subordinates with more prescribed roles subject to supervision) (Dansereau et 
al., 1975; Scandura et al., 1986). It is useful to note that although LMX theory is 
process oriented and dyadic, efforts to evaluate the theory typically rely on an 
individual-level perceptual measure of LMX quality from the subordinate’s 
perspective (Kozlowski et al., 2006). In a meta-analysis of 85 studies, it was 
found that leader behavior was significantly correlated with team performance, 
organizational commitment and objective performance (Gerstner et al. 1997).  
While informative, most of the studies treat LMX as an individual level 
construct and ignore team dynamics (Kozlowski et al., 2006).  Some scholars 
note that “at the current time LMX describes a typical process of role making by 
leaders, but it does not specify what pattern of downward exchange relationships 
is optimal for team effectiveness” (Yukl 1989, page 266). Put another way, the 
LMX research neglects the unique aspects of the team-task context and the 
dynamic processes by which team members—over time—develop, meld and 
synchronize their knowledge, skills and efforts to be effective as a team 
(Kozlowski et al., 2006). Consequently, recent studies focus on developing 
theoretical frameworks specifically focused on leadership in teams and the 
unique aspects of the team leadership process (Zaccaroa et al. 2001).  
 A novel aspect of the emerging leadership research is its treatment of 
team leadership behavior as a dynamic process necessitating adaptive changes 
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in leadership behavior, as opposed to treating leadership as a fixed set of static 
and universal behavioral dimensions (Kozlowski et al. 2003). That is, the 
emphasis has switched from "what leaders should do [to] what needs to be done 
for effective performance" (Hackman et al. 1986 p. 77).  Another unique aspect of 
this stream of research is its treatment of leadership as a set of functions rather 
than as a set of specific behaviors. The functions here refer to things that need to 
be accomplished, which may be accomplished in different ways (Kozlowski et al., 
2006). In that sense, leaders need to be adaptive; they must be aware of the key 
contingencies that necessitate shifts in leadership functions; and they must 
possess the underlying skills needed to help the team maintain fit with its task 
environment and resolve challenges. In sum, the leadership function is seen as 
social problem solving, where leaders are responsible for (a) diagnosing any 
problems that could potentially impede team and organizational goal attainment, 
(b) generating and planning appropriate solutions and (c) implementing solutions 
within typically complex social domains (Fleishman et al. 1991; Fleishman et al. 
1992; Zaccaroa et al. 2001). The central premise of functional leadership theory 
is that leaders influence team effectiveness through effects on cognitive, 
motivational, affective and coordinative team processes (Zaccaro et al., 2001).  
 
 
 
 
FIGURE 3 A MODEL OF TEAM LEADERSHIP  
Leadership Processes Team Processes Congruence 
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According to the model in figure 3, the leader performs various 
performance functions that result in defining the frame of reference that team 
members use to understand and complete their tasks. The team performance 
strategies emerge from leader planning and coordination activities. Also, their 
motivation and choices regarding team effort is influenced by leader exhortation 
and encouragement. One of the central arguments of this particular model is the 
reciprocal influence of team processes on leader effectiveness.  In other words, 
in the supervisor-subordinate dyad, each party has expectations about how 
he/she can benefit from the other party and what must be given in return. Those 
who feel that they are benefiting from a relationship will try to reciprocate by 
fulfilling the other party’s expectations (Lord 1985; Lord et al. 1991).  
The leader-member relationship, in essence, consists of the "exchange of 
benefits and rewards" between a leader and a subordinate. When such a 
relationship is long term, however, the exchange between the parties may go far 
beyond compensation to cover expectations about mutual respect and trust. A 
violation, which occurs when one party believes that the other has failed to meet 
his/her expectations, can adversely affect or even break an established 
relationship (Lord 1985; Lord et al. 1991; Schriesheim 1980). Prior research has 
noted that achieving convergence with respect to values and beliefs held 
between leader and member(s) advanced team effectiveness (Mumford 1986). In 
sum, these perspectives emphasize the need for achieving congruence between 
the leader and the team members. In particular, prior research highlights two 
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types of congruence: communicational congruence, which is necessary for 
effective coordination, and perceptual congruence, which is necessary for team 
motivation (e.g., Kozlowski et al., 2003; Zaccaro et al., 2001). These two 
congruencies are discussed in detail in the following paragraphs.   
Leaders instill in team members an understanding of the team’s mission, 
the actions necessary to complete the mission and the role requirements for 
each member in collective performance (Zaccaro et al., 2001). However, these 
steps will lead to successful outcomes only when there is a shared 
understanding among the team members regarding each others’ actions 
(Cannon-Bowers et al. 1990).  In essence, leader communication of enriched 
task information to the team results in high group effectiveness (Marks et al. 
2000).  The research examining the leaders’ influence on group emotion has 
demonstrated that team members are likely to display less negative emotional 
reactions if leaders provide clear team goals, clear specification of member roles 
and unambiguous performance strategies (Kerr et al. 1983).  
From a team coordination viewpoint, the effectiveness of specific 
processes, such as actions to acquire and exchange information, actions 
directed at the detection of errors and activities aimed at regulating and 
sequencing member activities, are influenced by the degree of shared 
understanding between the leader and the team member (Kozlowski et al. 2003; 
Kozlowski et al. 2006). In sum, achieving communicational congruence between 
the leader and the team members not only leads to increased effectiveness in 
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terms of performance functions but also helped obtain successful team 
outcomes.  
The second aspect of the leader performance function is to influence team 
motivational processes (i.e., take actions to enhance the willingness of team 
members to complete the task). This aspect of team coordination reflects a 
degree of member integration or bonding in which members share a strong 
commitment to one another and/or to the purpose of the group.  The commitment 
derives in part from the cohesion of the team and from its sense of collective 
efficacy (Zaccaro et al., 2001). Once team members develop a strong 
commitment, they are motivated to work hard for the team, persist in the face of 
collective obstacles and accept more unforeseen challenges (Weldon et al. 
1993). Previous research has demonstrated significant linkages among 
leadership behavior and motivational processes ( e.g., Morgan et al. 1993). More 
interestingly, when both the leader and team beliefs/values converge, there is 
better commitment and performance in highly complex situations (Pescosolido 
2001).  Motivation losses were noted in episodes in which there were 
disagreements between the manager and the subordinate(s) regarding project 
expectations (Lam et al. 2007; Scandura et al. 1986; Schriesheim et al. 1998; 
Schriesheim 1980). Thus, achieving perceptual congruence is vital for obtaining 
successful outcomes.  
Based on the discussion presented above, it can be argued that in order 
to obtain successful outcomes, there should be communicational congruence 
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and perceptual congruence between the leader and the team regarding the 
chosen strategies.  In the past, congruence has been used to refer to the fit, 
match, agreement or similarity between two conceptually distinct constructs 
(Edwards 1994). In this study, communicational congruence is defined as the 
level of shared understating between the project manager and the team 
member(s) regarding the monitoring strategies used to manage a project. 
Perceptual congruence is defined as the level of agreement between the project 
manager and the team regarding the appropriateness of the monitoring 
strategies employed to manage a project.  
Previous studies examining similar types of congruence reveal that both 
types of congruence impact team outcomes, such as job satisfaction and 
employees’ well being etc ( e.g., Kemelgor 1982; Kerr et al. 1983). However, 
there has also been some confusion regarding the level of influence each type of 
congruence has (i.e., some studies suggest that communicational congruence is 
more important than perceptual congruence and vice versa, which may be due to 
the application of different indices) (Edwards 2004). In this study, we maintain 
that these two congruencies are distinct. The argument for doing this is that both 
the project manager and the team can have a shared understanding but not 
necessarily agree that the chosen strategy is appropriate. We integrate the 
findings from the agency theory and the LMX theory; that is, we assess the two 
types of congruence between the project manager and the team member with 
respect to the three factors: control strategy, decision rights and the influence 
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tactics used to alleviate agency costs. Figure 4 depicts the congruence 
framework. 
 
 
 
 
 
 
 
 
 
 
 
Within the IT project management literature, the broader term alignment or 
social alignment is used to reflect the degree of consensus between the involved 
parties in terms of social aspects ( for e.g., Berger et al. 1967; Reich et al. 2000; 
Reich et al. 1996; Taylor-Cummings 1998). While this definition consists of both 
the communication and perceptual dimensions, most studies consider the 
communication dimension while neglecting the perceptual dimension (Jiang et al. 
2002; Larson 1997; Linberg 1999). However, though not directly measured, other 
studies indicate that both the project manager and the team members 
FIGURE 4. CONGRUENCE FRAMEWORK 
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perceptions influence the project outcome  (Faraj et al. 2000; Ford et al. 1992; 
Henderson et al. 1992; Jones et al. 1996; Kirsch 1996; Mahaney 2000). 
 
2.5 CONTROL STRATEGIES IN ISD PROJECTS 
Control refers to a person’s, group’s or organization’s attempts to affect 
what another person, group or organization will do (Jaworski 1988). Within ISD 
project management research, control strategies are employed to motivate 
individuals to behave in a manner consistent with project objectives (Kirsch 
2004). Control is often thought to be dyadic where there is a “controller” (person 
exercising control) and a “controllee” (the target of control) in each control 
episode (Kirsch et al., 2002). This is analogous to the principal and agent in 
agency theory. The main objective is to reduce agency costs due to goal conflicts 
and differing risk attitudes (Eisenhardt 1985). The principal establishes different 
reward structures, such as rewards based on outcomes, behavior and group 
cohesion, through various control mechanisms to monitor agent behavior. Thus, 
by regulating the agent’s behavior, the chance for opportunistic behavior is 
reduced.  
Researchers often study outcome, behavior, clan and self controls (e.g., 
Henderson and Lee 1992; Kirsch 1996). Outcome control is exercised by pre-
specifying targets or goals. The individual outcomes are assessed and rewards 
are based on whether the individual achieved the specific assigned goals 
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(Eisenhardt 1985; Ouchi et al. 1978). Behavior control is exercised by pre-
specifying behaviors; controllees are expected to engage in certain behaviors to 
achieve specific goals, and rewards are based on how well the behaviors are 
followed (Kirsch 1997; Eisenhardt 1985). Clan control is exercised by using 
socialization mechanisms. The goal of this type of control is to socialize 
individuals to a common set of norms and values (Birnberg et al. 1988; Ouchi 
1980); behavior that is consistent with these values and norms is rewarded, 
whereas inconsistent behavior is sanctioned (Ouchi 1979). Self control is 
exercised by facilitating the controllee’s autonomy. The controllee monitors 
his/her progress, and rewards are based on how well the controllees manage 
their work to achieve the goals set by the controller (Kirsch et al. 1996).    
Control strategies are generally differentiated as being “formal” or 
“informal,” the former are formally documented and initiated by management, and 
the latter are unwritten and often initiated by employees themselves (Jaworski 
1988). The implication is that formal control strategies are implemented using 
formal tools/techniques, and informal control strategies are implemented with 
informal tools/techniques (Birnberg et al. 1988; Jaegur et al. 1985). Researchers 
generally classify outcome and behavior control as formal control strategies, 
while clan and self control are considered informal control strategies (Cardinal et 
al. 2004; Jaworski 1988; Jaworski et al. 1993; Kirsch 1997). In ISD projects, 
controls are exercised via a wide range of formal and informal tools and 
techniques—from project plans and meetings to walk arounds and peer pressure 
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(Kirsch 1997; Kirsch et al. 2002; Nidumolu et al. 2003). In addition, the choice of 
control strategies often evolves and changes during a project’s lifetime (Kirsch 
1997; Kirsch et al., 2002; Kirsch 2004).  
Though these definitions of control are generally accepted by researchers, 
there are some overlaps and inconsistencies across various conceptualizations 
(Snell 1992). For example, some researchers argue that clan control is a form of 
behavior control ( for example, Merchant 1988), while others maintain that these 
controls are distinct (for example, Kirsch 2004). Table 1 summarizes the different 
control strategies.  
TABLE 1 DESCRIPTION OF CONTROL MODES 
Control Strategies Description 
Formal Outcome Controller articulates the desired goals or outcomes and sets up 
performance targets and rewards for when the controllee meets 
these goals 
 Behavior Controller seeks to influence the process or the means to goal 
achievement by explicitly stating specific rules and procedures. 
Performance is evaluated by observing the controllees’ 
behaviors, and rewards are based on the extent to which they 
follow the stated procedures 
Informal Clan Relies on the convergence of values and beliefs between the 
controller and the controllee. It operates through the 
interpersonal dynamics of team members within a group 
 Self The controller sets specific goals, objectives and standards 
such that individuals can work independently and monitor their 
progress. The rewards are based on how well the controllees 
manage their work to meet the goals set by the controller 
Source: (Kirsch et al. 2002; Henderson and Lee 1992)  
 
Three recent studies provide evidence about why controls change during 
ISD projects. The results of one study suggest that the evolving nature of 
controller-controllee relationship can lead to changes in controls (Mähring 2002). 
50  
Findings from another study suggest that task characteristics, the stakeholders’ 
knowledge and skills and role expectations play a role in changing portfolios of 
control (Choudhury et al. 2003). In particular, it was observed that managers 
relied on outcome controls during the initial phases of projects and, to a lesser 
extent, on behavior controls. In this particular situation, there was little use for 
informal controls. As the projects progressed and experienced performance 
problems, managers relied on both formal and informal controls (Choudhury et 
al. 2003). Similarly, findings from a recent study suggest changes in contextual 
factors, such as task characteristics, team member composition, stakeholder 
relationships and business unit involvement, influence changes in managers’ 
choice of controls (Kirsch 2004).  
Researchers examining the effects of control on ISD project performance 
find some controls more effective than others in the IS development context. For 
example, it was found that outcome control (the establishment of detailed 
performance criteria) and self control (the delegation of decision-making tasks 
regarding software development methods for individual project teams) were 
better suited for IS development (Nidumolu et al. 2003). Another study finds that 
high performing teams exhibit high process and outcome controls (Henderson 
and Lee 1992).  
In conclusion, control strategies are important for alleviating agency 
problems. They are dynamic in nature, and some controls were found to be more 
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effective than others. Considering both the controllee and controller perspectives 
is important to understand the dynamic nature of control (e.g., Kirsch 2004; 
Nidumolu and Subramani 2003).  
 
2.6 DECISION RIGHTS  
Decision rights refer to decision making authority, and decision rights 
partitioning refer to the allocation of decision rights (Fama and Jensen 1983). 
The focus here is to control agency problems in decision processes. From an 
organizational design perspective, specification of decision rights refers to (1) 
assigning responsibility for generating proposals for resource utilization and the 
structuring of contracts, (2) assigning authority to choose decisions to be 
implemented, (3) assigning responsibility for executing decisions and (4) 
assigning rules for reward and punishment and assigning monitoring 
mechanisms to evaluate performance (Fama et al. 1983).  
Control of agency problems in decision processes is important when the 
decision makers are not the major claimants (i.e., they do not bear the 
consequences of their decisions) (Fama et al. 1983). Without effective control 
procedures, such decision makers are more likely to take actions that deviate 
from the set objectives. Thus, partitioning different aspects of the decision 
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making process ensures that the decisions made are monitored, which in turn 
alleviates decision makers’ opportunity to act based on self interests.   
Within the ISD literature, the discussion of decision rights has been 
subsumed into IT governance and IT project level governance. Most of the 
previous research focuses on IT governance, while there has been limited 
research on IT project level governance. However, the importance of the project 
level governance has been emphasized in recent studies (Henry 2004; Mähring 
2002). In this dissertation, we focus on aspects of IT project level governance.  
At the project level, the concept of decision rights has been simplified to 
refer to overall project decision making authority (Mähring 2002). This concept 
refers to allocating authority and responsibility to various stakeholders’ over the 
decisions and tasks necessary for the successful completion of a specific project 
(Mähring 2002). Authority refers to the ability to make final decisions, and 
responsibility refers to the obligation or duty to perform various tasks (Henry 
2004). In ISD projects decision rights are typically divided between the IS project 
manager and the business manager (Sambamurthy and Zmud 1999; Kirsch et 
al., 2002; Ross 2002); however, the division is not necessarily uniform (Ross 
2002). Some studies find that most authority for project control (decisions related 
to the budget, timeline and expectations) resides with the client/business 
manager (Kirsch et al., 2002; Nidumolu and Subramani 2003; Ross 2002). 
Decisions related to technology (choice of software platform, development 
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methodologies, system architecture, etc.), however, may reside with the IT 
project manager or may be held by both the business and the IT project manager 
(Hann et al. 1996). Factors such as knowledge (the business unit’s IT knowledge 
and the IT unit’s business knowledge) and the strategic importance of the ISD 
project influence the location of decision rights (Henry 2004; Ross 2002).  
Once the decision rights have been partitioned, it is necessary that they 
be effectively sustained and implemented (Weil et al., 2004). That is, the entity 
having the decision rights should act at the right time and in the right manner. 
Considerable coordination between the involved entities is necessary to sustain 
and implement shared decision rights effectively (Kirsch et al. 2002; Nault 1998; 
Weill et al. 2004). Nevertheless, this coordination can be thwarted for many 
reasons. For example, ambiguity about who has decision rights is a common 
problem (Jacobs 2005). Misunderstandings about which individuals or groups 
have the right to make which decisions frequently carries a high cost for 
organizations, through both duplicated or counterproductive efforts and through 
the parties’ failure to act (Jacobs 2005).  From a project management standpoint, 
having a clear understanding regarding the location and level of decision rights 
will ensure team members’ compliance with project instructions.  
In summary, in ISD projects, decision rights are divided between the IS 
project manager and other entities (e.g., business manager, IS steering 
committee, etc.).  In these projects, the division of decision rights is not uniform, 
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and mutual understanding about the location of decision rights is important to 
sustaining and implementing shared decision rights.  
 
2.7 INFLUENCE TACTICS 
Agency theorists suggest that establishing bonding mechanisms, such as 
trust and commitment, can reduce agency problems (Eisenhardt 1985). The logic 
here is that once an individual is committed to the task, it is less likely that he/she 
will deviate from performing assigned tasks and will avoid performing tasks that 
are not aligned with the set objectives (Leiffer and Mills 1993). Group theorists 
assert that good working relationships are important to facilitate individual’s 
commitment (Tannenbaum et al. 1950).  Managers try to maintain good working 
relationships by offering information, providing advice, persuading and acting in 
other such ways (Yukl 1989b).  
In particular, managers use various influence tactics to maintain good 
working relationship (Dosier et al. 1988; Kipnis et al. 1988; Yukl 1989a; Yukl et 
al. 1990; Yukl 1989b; Yukl et al. 1992). By using appropriate tactics a manager is 
able to facilitate indivdual’s commitment to task  (Howell et al. 1981; Mitchell et 
al. 1977; Yukl 1989a; Yukl 1989b). 
A series of managerial influence behavior studies were conducted by 
Kipnis et al. (1988).  The authors examined “influence tactics,” in which the agent 
(initiator) of an influence attempt tried to gain something from the target 
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(recipient). Using this study as a basis, a survey was developed from narrative 
descriptions of how managers got the tasks accomplished. This survey was 
administered to 754 lower level managers, and eight influence tactics were 
identified: exchange, sanctions, ingratiation, rationality, coalitions, assertiveness, 
upward appeals, and blocking. These tactics were further refined by Yukl and 
Falbe (1992) using part-time MBA students. They identified eight separate 
influence tactics, which are described in table 4.  
TABLE 2 OVERVIEW OF INFLUENCE TACTICS 
Influence 
Behavior 
Definition 
Inspirational 
appeal 
The person makes a request or proposal that arouses enthusiasm by appealing 
to the target’s values, ideals and aspirations or by increasing the target’s 
confidence that he/she can do it. 
Rational 
Persuasion 
The agent uses logical arguments and factual evidence to persuade the target 
that a proposal or request is viable and likely to result in the attainment of task 
objectives 
Consultation 
 
The agent seeks target participation in planning a strategy, activity or change for 
which target support and assistance are desired, or the agent is willing to modify 
a proposal to deal with target concerns and suggestions. 
Ingratiation The agent uses praise, flattery, friendliness or helpful behavior to put the target 
in a good mood or to think favorably of the agent when he/she asks for 
something 
Personal 
Appeals 
The agent appeals to target feelings of loyalty and friendship toward him/her 
when asking for something. 
Exchange 
 
The agent offers an exchange of favors, indicates willingness to reciprocate at a 
later time or promises a share of the benefits if the target helps accomplish a 
task. 
Coalition 
Tactics 
The agent seeks the aid of others to persuade the target to do something or 
uses the support of others as a reason for the target to agree also. 
Pressure The agent uses demands, threats, frequent checking or persistent reminders to 
influence the target to do what he/ she wants. 
 
The influence tactics’ effectiveness varies depending on whether the 
target is a superior, subordinate or peer (Yukl and Falbe 1990). Exercise of an 
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influence tactic leads to three potential outcomes: commitment, compliance or 
resistance (Kipnis et al. 1988; Yukl et al. 1990; Yukl et al. 1992). Commitment is 
enthusiasm and special effort beyond what is normally expected (Yukl and 
Tracey 1992). Compliance happens when the target accords with the request but 
makes minimal effort, and resistance occurs when the target avoids complying by 
arguing or delaying action (Yukl and Tracey 1992). Outcomes vary depending on 
the combination of tactics used and the direction they were used (Case et al. 
1988; Yukl et al. 1990).  
Influence tactics can be employed in any direction: peer-peer (lateral), 
supervisor-subordinate (downward) or subordinate-supervisor (upward). The 
initiator chooses a tactic or group of influence tactics based on the hierarchical 
relationship he/she is dealing with. The impact of influence tactics varies 
depending on the direction in which it is employed (Yukl and Tracey 1992). In this 
study, we focus on the project manager-team relationship in which the project 
manager is responsible for or has the authority to choose the monitoring 
technique. Hence, we emphasize the literature related to the downward 
influence.  
In the downward influence, four influence tactics— inspirational appeal, 
pressure, consultation and ingratiation—were commonly used (Yukl et al. 1990; 
Yukl et al. 1992).  An influence tactic is likely to be successful if the target 
perceives it to be a socially acceptable form of influence behavior, if the initiator 
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has sufficient position and personal power to use the tactic, the tactic has the 
capability to affect the target's attitudes about the desirability of the request, the 
tactic is used in a skillful way and it is used for a request that is legitimate and 
consistent with the target's values and needs (Falbe and Yukl 1992; Yukl and 
Tracey 1992). Table 5 summarizes the findings on influence tactics in downward 
influence situations.  
TABLE 3. SUMMARY OF INFLUENCE TACTICS USED IN DOWNWARD INFLUENCE AND 
THEIR OUTCOMES 
Tactics Downward Effectiveness  
Inspirational appeal  Most used Moderate to strong 
Pressure Most used Low to moderate 
Consultation Most used  Moderate to strong 
Ingratiation  Most used  Moderate 
 
Within the IT literature, influence tactics have been applied to study the 
Chief Information Officers influence behaviors and lateral influence behaviors of 
IT executives (for example Enns et al. 2003; Lederer et al. 1988). Most of these 
studies consider the use of influence tactics in lateral or upward influence 
situations.  At the project level, successful IS development has long been 
believed to depend on commitment (Ginzberg 1981; Kwon et al. 1987; Newman 
et al. 1996). One study reveals that fostering individual commitment alleviates 
problems due to resistance behaviors in ISD projects (Lapointe et al. 2005). 
Similarly, another study observes that promoting individual commitment reduces 
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interpersonal conflicts (Barki. et al. 2001; Robey et al. 1993). In general, 
individual commitment to task/team is seen as an important aspect of ISD project 
progress (Guinan et al., 1998). However, most research has placed emphasis on 
resistance behavior or interpersonal conflicts, while there is little research on 
influence tactics in the ISD project context.  
Yukl and associates suggest that considering all the tactics is important to 
understanding the final outcomes.  As a result, we examine influence tactics that 
are applicable to team settings and evaluate them from multiple perspectives 
(i.e., the initiator’s and the target’s perspectives).  
Summary for sections 2.1 through 2.7: Managing behavioral process is critical 
to fostering the success of ISD projects (Kraut et al., 1994). Prior research 
reveals that ISD projects suffer from agency problems (Kirsch 1996). Three 
factors— control strategy, decision rights and influence tactics—were found to be 
useful in alleviating agency problems. Critics of agency theory assert that agency 
research often assumes that it is only possible for an agent to demonstrate 
opportunistic behavior, which has precluded them from explicating the complexity 
of principal-agent relationships. On the other hand, LMX and team leadership 
research contends that in a supervisor-subordinate dyad, each party has 
expectations about how he/she can benefit from the other party and what must 
be given in return. Those who feel that they are benefiting from a relationship will 
try to reciprocate by fulfilling the expectations of the other party (Lord 1985). 
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Emerging team leadership models posit that achieving convergence between the 
values and beliefs held by the leader and the team is important to maintain 
effective team processes (Kozlowski et al., 2006). Two types of congruence—
communicational congruence and perceptual congruence—were found to be 
critical to foster team effectiveness.  
Thus far, the focus of the discussion has been reviewing literature to 
explicate issues related to agency problems and leadership behavior. Now, we 
turn our attention to another important aspect of project management: defining 
the success measures in ISD projects. In the following, section we explicate the 
concerns regarding the extant project performance measures.  
 
2.8 PROJECT PERFORMANCE MEASURES 
The performance measures used to assess ISD projects’ progress must 
be unique to each specific project (Boehm 1989; McConnell 2006; Yourdon 
2003). In general, a project is rated successful when it is completed within or 
near an estimated schedule and budget and produces an acceptable level of 
performance (for e.g., Abdel-Hamid 1988; Abdel-Hamid and Madnick 1990).  
Otherwise, a project may be considered a failure.  
In the past, several different dimensions have been used to assess project 
success, such as user satisfaction (Pinto and Slevin 1988; Mitchell and Zmud 
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1999), product usability (Saarinen 1996) profitability (Nidumolu and Subramani 
2003) and team innovativeness (Guinan et al., 1998). There seems to be a basic 
lack of consensus or parsimony with regard to measuring ISD project success 
(Aladwani 2002). Multiple dimensions, including task outcomes, psychological 
outcomes and organizational outcomes, have been suggested to measure 
project success ( for e.g., Aladwani 2002; Nelson 2005). Table 4 provides a brief 
overview of ISD success measures.  
TABLE 4 SUMMARY OF THE DIMENSIONS USED TO MEASURE PROJECT SUCCESS 
Source Dimensions of IS project success 
Henderson & Lee 1992 Amount of work produced, adherence to schedules, adherence 
to budgets and overall efficiency of operations 
Santana & Robey 1995 Intrinsic and extrinsic job satisfaction 
Nidumolu 1995 Project (cost overrun, effort overrun, time overrun), product 
performance (operational efficiency, product flexibility), process 
performance (cost, coordination) 
Rasch and Tsoi 1995 Developer job performance 
Deephouse et al., 
1995/1996 
Time and budget 
Nidumolu 1996a Process control (cost, quality, time) and product performance 
(operational efficiency, product flexibility) 
Nidumolu 1996b Product performance (operational efficiency, product flexibility) 
Guinan et al. 1998 Team performance and team innovativeness 
Aladwani 2000 Amount of work produced, adherence to schedules, adherence 
to budgets and overall efficiency of operations 
Ravichandran and Rai 
99/00 
Product quality (satisfaction and usefulness) and process 
efficiency (resource utilization and gold-plating)  
Rai and Al-Hindi 2000 Quality performance (product quality (scrap rate) and process 
efficiency)  
Faraj & Sproull 2000 Effectiveness and efficiency  
Andres & Zmud 2001 Team productivity and process satisfaction 
Barki et al 2001 Quality and cost gap 
Aladwani 2002a Task outcomes (quality, completion time), psychological 
outcomes (team satisfaction), organizational outcomes 
(business value added) 
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Table 4 Summary of the Dimensions used to Measure Project Success [Continued] 
Aladwani 2002b Amount of work produced, adherence to schedules, adherence 
to budgets and overall efficiency of operations 
Mahaney and Lederer 2003 Cost and time 
Nidumolu and Subramani 
2003 
Process predictability (cost, time), competitive performance 
(time to market, product features, innovativeness, and quality)  
Na et al., 2004 Product performance (operational efficiency, product flexibility), 
process performance (cost, coordination) 
Raghunathan et al., 2004 Usefulness and satisfaction 
Tiwana & Mclean 2005 Project success (business value added and satisfaction) 
Klein 2006 Project performance (time/cost) 
Patnayakuni et al 2006 Process performance (budget/time),  
Outcome Performance (user satisfaction, quality) 
Note: Only empirical studies in information system development measuring project performance were 
explicitly considered. 
In general most of the measures described in table 4 assess project 
progress/success ex-post. This is not very beneficial because of the huge sunk 
costs associated with failed ISD projects (Gibbs 1994). Within practice, senior 
management often encourage project managers to proactively control and 
assess things that might go wrong from all points of view (Hoque et al. 2005). 
Consequently, identifying problems occurring during the project lifetime gives 
managers an opportunity to rectify them and to plan future actions to ensure the 
project remains on track. The Project Management Body of Knowledge (PMBOK) 
book and other academic literature offers some intermediate measures, such as 
Earned Value Analysis (EVA), schedule variance, performance risk, etc. 
(Nidumolu 1995, PMI 2004). However, the intangible nature of ISD projects 
inhibits managers from applying sophisticated estimation techniques, thus 
making the accuracy of time/cost/quality measures questionable (McConnell 
2006; Yourdon 2003). Additionally, all of these measures mainly focus on 
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technical or development processes and not on people or resource-related 
issues (Abdel-Hamid 1988; Abdel-Hamid et al. 1990; Nelson 2007). More 
importantly, it is vital to understand what causes the schedule, budget and time 
delays in first place.  
 TABLE 5 OVERVIEW OF INTERMEDIARY PROBLEMS IN ISD PROJECTS 
Dimension Mistake Description *Projects facing the 
problem (%)  
People Undermined 
motivation 
Team members are not 
willing to perform the task 
due to unnecessary 
restrictions  
26 % 
Group cohesiveness Poor working relationships 
among team members  
37% 
Leadership Failure to take action to 
deal with problematic 
employee 
37% 
Human resource 
wastage 
Adding people to a late 
project, taking away 
existing team productivity 
39% 
Process Ineffective 
governance process  
Wasting time in approval 
and budgeting processes 
51% 
Undermining team 
capabilities 
Setting overly optimistic 
schedules, failure to obtain 
team consensus 
54% 
Insufficient risk 
management 
Failure to proactively 
assess and control things 
that might go wrong 
47% 
Product Developer/User gold-
plating 
Including unnecessary 
features 
8% 
Technology Silver-bullet 
syndrome 
Team attachment to single 
technology even when they 
know it is not working out 
4% 
Knowledge/Learning Switching or adopting 
technology without 
considering team expertise 
8%  
* 502 IT professionals conducted retrospective assessments on 99 projects; Total percent of 
mistakes: process mistakes (45 percent), people mistakes (43 percent), product mistakes (8 
percent) and technology mistakes (4 percent); Source: Nelson 2007; Boehm 1981; Lakhanpal 
1993 
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From table 5, it can be seen that most of the problems were related to 
people, processes and resources associated with ISD projects. In particular, goal 
conflicts, misunderstandings regarding responsibilities and resource 
unavailability contributed to the failure of the 99 analyzed projects.  The research 
on escalation of commitment in ISD projects also affirms these findings (for e.g., 
Keil et al. 2000; Nelson et al. 1996; Nelson 2007; Nelson 2005). The 
perspectives presented above suggest the need for developing an intermediate 
outcome variable that measures project success along three dimensions— 
people, processes and resource—which will help facilitate success in ISD 
projects.  
In the following section, we present a brief review of the literature used to 
identify an intermediate outcome variable.   
 
2.8.1 CONTROL LOSS 
 
In early 1900s, industrialists and scholars thought that the introduction of 
multi-hierarchies would improve decision making capabilities and enhance 
organizational control (Williamson 1967). Researchers found that multi-
hierarchies did not increase performance and in some cases actually decreased 
performance (William 1967; Ouchi 1978). It was noted that errors, both 
intentional and unintentional, occurring between a superior and a subordinate in 
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a hierarchy caused some intermediary slippages, which led to failure in achieving 
original goals. As orders flowed through multiple channels, they were 
misinterpreted, and parts of the original messages were lost (Blau et al. 1971; 
Evans 1975; Williamson 1967).  This concept was coined “control loss”.  
A series of classic work on the nature of the firm ranging from Chamberlin 
(1948) to Penrose (1959) highlighted the problem of coordination in hierarchical 
organizations. The advent of multi-hierarchies in firms increased the magnitude 
of the coordination problem between and within departmental units. Williamson 
(1967) put forward the notion of control loss to exemplify the problem of 
coordination within a firm. The motive was to explore the dynamics of 
coordination in multi-hierarchical firms. Due to increased complexity, there was 
distortion in the transmission of information and authority in hierarchical 
organizations, which in turn decreased the quality of the upward and downward 
flow of information. Consequently, the behavior of the subordinates scarcely 
corresponded with the supervisor/departmental/organizational objectives. This 
was the case even when the subordinates’ objectives were perfectly consonant 
with those of their superiors and, a fortiori, when subordinates objectives were 
dissonant (Williamson 1967). In this literature, control loss was defined as the 
extent to which the subordinate fails to carry out the superior’s intentions.  
This model was extended by Evans (1975; 1984) to explore more 
systematically the implications of a manager’s failure to obtain compliance from 
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his/her subordinates. Compliance was viewed as a function of availability of 
information to the subordinate about the task and of the subordinate’s motivation 
to perform the task. Similar to Williamson (1967), the distortion of information 
made subordinates fail to carry out the superior’s intentions. More interestingly, 
however, some performed the task but deviated or failed to follow predefined 
procedures (Evans 1984). Following Evans (1984)’ research, scholars examined 
control loss using various theoretical lenses.  
Dansereau and associates (1975) studied control loss in vertical leader 
dyadic linkages.  The objective was to study the impact of managerial behavior 
and role making processes on control loss. It was found that a manager’s failure 
to adjust his/her supervisory style to the kind of relationship (cadre—
subordinates who have internalized the values or hired—instructional or 
transactional) with his/her subordinate led to control loss.  Control loss referred to 
subordinates following a prescribed behavior even when it was inappropriate or 
failed to identify gaps in the instructions (Dansereau et al. 1975). 
Ouchi (1978) studied control loss from an agency perspective. The 
objective was to examine the transmission of control mechanisms (outcome, 
behavior) across hierarchies. This research suggests a possible measure for 
control loss—the ratio of control received (subordinate) to control given 
(superior). Findings revealed that behavior control suffered more control loss 
than outcome control. Factors including goal conflicts, information asymmetry 
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and the span of control influenced control loss (Ouchi 1978). Control loss was 
found to be inherent in hierarchical relationships. Moreover, it was noted that 
control loss was cumulative; that is, when it was not addressed, control loss 
increased.  Similarly, Leifer and Mills (1996) analyzed control loss from an 
organizational control perspective, but their focus was on the information 
processing capabilities of control strategies and on the information process 
requirements of the task. These authors contend that the potential for control loss 
increases due to the need for increasing employee discretionary behavior 
stemming from their uncertainty of how to accomplish tasks.   Opportunity for 
control loss is reduced through investments in bonding and trust (Leifer et al. 
1996).  
Unlike the above studies, Pfeffer and Salancik (1978) studied control loss 
from a resource criticality perspective. The underlying notion was that the 
availability of necessary resources is critical for performing a task. Here, control 
loss refers to the extent to which subordinates misused or wasted the given 
resources. Control loss decreased as managerial efficiency to control, allocate 
and facilitate efficient use of resources increased (Pfeffer et al. 1978).   
In summary, the control loss literature suggests the following: (1) control 
loss is inherent in hierarchical relationships, (2) control loss refers to 
subordinates failing to perform tasks, performing the task but not following 
predefined procedures, following a behavior even when it is inappropriate and 
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misusing or wasting allocated resources and (3) timely access to resources, 
aligning supervisory style to the quality of superior-subordinate relationships and 
aligning information process capabilities of control strategies to the information 
process requirements of the task to help reduce control loss. 
With the exception of Ouchi (1978), all of the above studies do not test 
control loss empirically. Ouchi’s (1978) measure of control loss  was criticized 
because of its narrow view and the lack of consistency in its results (Evans 
1984). In this dissertation, control loss is defined as the extent to which people, 
processes and resources are not under control. The three dimensions—people, 
processes and resources—were identified based on the mistakes listed in table 
5. As mentioned before, control loss will be used to capture the intermediary 
problems occurring during a project’s lifetime.  
 
2.9 CHAPTER SUMMARY 
 
This review of the prior literature has highlighted several key issues, 
moving towards addressing the research questions at the heart of this study. Two 
main areas—managing behavioral issues and measuring success in ISD 
projects—have been addressed.  
With respect to managing behavioral issues, the task is to align various 
stakeholder interests. Using agency theory, three main variables were identified 
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and the corresponding literature was reviewed: control strategy, decision rights 
and influence tactics. LMX theory was used to justify the need for considering 
both principal and agent perspectives. In particular, two types of congruence 
between the project manager and team member(s) regarding the three identified 
variables will be assessed in this dissertation.  
Control strategies are used to influence individual behaviors such that 
their behaviors and actions are consistent with project objectives. Control 
strategies evolve and change during the project lifetime (Kirsch 2004). Moreover, 
some controls are more effective than others in ISD projects (Nidumolu and 
Subramani 2003).  
Decision rights refer to location of decision making authority and 
responsibility with respect to project activities. In ISD projects, decision rights are 
divided between the IS project manager and other entities (e.g., business 
manager, IT steering committee, etc.) (Ross 2002; Mähring 2002). However, the 
division is not necessarily uniform (Ross 2002). Considerable coordination 
between the involved entities is necessary to sustain and implement shared 
decision rights effectively (Kirsch et al. 2002; Nault 1998; Weill et al. 2004). 
Misunderstandings about which individual or group has decision rights carry high 
costs for organizations (Jacobs 2005).  
Influence tactics refer to approaches used by managers to foster individual 
commitment. Researchers note that managers employ different tactics to achieve 
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successful outcomes. A tactic is likely to be successful only if the target 
perceives it as an acceptable form of behavior (Yukl and Tracey 1992).  
Measuring success in ISD projects looks at measures used to monitor 
project progress. Previous studies use measures like time, cost and quality to 
monitor projects. Industry reports reveal the many ISD projects overrun cost and 
time estimates (Yourdon 2003; Nelson 2007).  In these projects, the question is 
not about achieving or missing the target but about reducing the distance from 
the target. Identifying mistakes related to people, processes and resources 
during the project lifetime is important (Nelson 2007). To achieve this, we 
develop an intermediate outcome variable— control loss. Control loss has its 
roots in management literature.  Researchers find that control loss is inherent in 
superior-subordinate relationships created in hierarchies (Williamson 1967; 
Ouchi 1978). Control loss helps capture slippages in achieving original intentions 
due to people, process and resources issues (Edstrom et al. 1977; Evans 1975; 
Evans 1984; Ouchi 1978; Pfeffer et al. 1978). We extend these views to ISD 
projects. Three dimensions are used to measure control loss: loss of control over 
people, loss of control over processes and loss of control over resources.  
The concepts presented in this chapter—control loss, LMX and agency 
theory—provide the conceptual foundations for this research.  In the next 
chapter, a research model based on this foundation is introduced, and 
hypotheses are developed. 
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CHAPTER THREE 
III. RESEARCH MODEL AND HYPOTHESES  
Based on the preceding literature review, it was noted that managing 
behavioral process is critical to fostering ISD projects’ success (Kraut et al., 
1994). Prior research has revealed that ISD projects suffer from agency 
problems (Kirsch 1996). Agency problems arise when the goals of the principal 
and the agent conflict and when it is difficult or expensive for the principal to 
verify what the agents are doing (Eisenhardt 1989). Also, agency problems can 
arise due to moral hazards (i.e., the agent does not put forth the agreed upon 
effort) (Leifer and Mills 1993).  A review of the agency research suggests that 
agency problems can be overcome by determining optimal contracts, 
establishing appropriate reward structures and developing bonding mechanisms 
between the principal and the agent (e.g., Eisenhardt 1985; Mahaney 2000).  
This study focuses on three monitoring strategies: control strategy, 
decision rights and influence tactics. Control strategies focus on establishing 
appropriate reward structures to adjust or regulate the agent’s behavior by 
employing various control mechanisms (Kirsch 1996). Decision rights address 
the agency problems in decision making processes by allocating various aspects 
of decision making authority and responsibility to different entities (Fama and 
Jenson 1983). Finally, influence tactics focus on fostering commitment by 
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employing different supervisory tactics (Yukl 1989). Although, agency theory was 
employed by many scholars, it has still been a subject of controversy because of 
its narrow view (i.e., its belief that only agents can display opportunistic behavior) 
(Perrow 1983). This is not true in many situations, especially in the ISD project 
context where specific goals may not be clearly articulated, resulting in tradeoffs 
and conflicts (Kirsch 1996). Thus, LMX and team leadership models argue that 
monitoring strategies should be evaluated from both principal and agent 
perspectives.  
The emerging team leadership models posit that the leader-member 
relationship is reciprocal in nature (i.e., not only does the leader influence the 
team processes, but the team also influences leadership behavior) (Kozlowski et 
al., 2006). In other words, leader performance functions can help maintain 
effective team processes only when there is convergence in the values and 
beliefs held by the leader and team members (Zaccaro et al., 2001). Similarly, 
coordination processes improve when both the leader and the team shared a 
common understanding regarding the leader’s performance functions (Kozlowski 
et al., 2006). Accordingly, this dissertation examines two types of congruence. 
First, we examine communicational congruence, which refers to the extent to 
which there is shared understanding between the project manager and team 
members regarding the chosen monitoring strategy. Second, we look at 
perceptual congruence, which addresses the level of agreement the project 
manager and team member share regarding the appropriateness of the chosen 
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monitoring strategy. Achieving congruence with respect to communication is 
important in order to avoid deviations and integrate tasks successfully. As 
mentioned previously, in ISD projects, different people work individually on 
various activities. Consequently, they must coordinate their work so that it is 
completed, fits together, and avoids redundancy to ensure that components of 
the work are handed off expeditiously (Kraut et al., 1994). On the other hand, 
perceptual congruence is important to ensure that the project manager and team 
members are motivated to render optimal effort to complete their assigned tasks. 
A particular monitoring strategy may be chosen based on certain factors, such as 
availability or external influence; however, that strategy will not lead to successful 
outcomes unless it is perceived to be appropriate to the project episode by both 
the project manager and the team. In the following sections, we argue that 
achieving both types of congruence with respect to each identified factor can 
help reduce control loss.  
 
3.1 CONTROL STRATEGY CONGRUENCE AND CONTROL LOSS 
Control strategies refer to attempts by persons, groups or organizations to 
affect what another person, group, or organization will do (Jaworski 1988). This 
view of control highlights the role of the IS project manager (i.e., the individual 
representing the principal) in team performance. While it is clearly not the only 
factor that affects team performance, the control relationship between a project 
manager and team members has been recognized as being central to effective 
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performance (Mantei 1981, Mills 1971, Weinberg 1971) and to effective group 
process in general. A historical view of control defines control as a process of 
creating and monitoring rules through a hierarchical authority (Weber 1947). The 
principal often selects the control strategy to be used to regulate agent behavior 
(Eisenhardt 1989).  
The agency research reveals that principal chooses a control strategy 
based on factors such as task programmability and behavior observability 
(Eisenhardt 1989). There is little or no emphasis on the role of the agent and the 
effort rendered by the principal to communicate the chosen control strategy. On 
the contrary, team leadership research contends that the effectiveness of 
coordination processes aimed at regulating and sequencing member activities 
depends upon the degree of shared understanding between the leader and the 
team member (Kozlowski et al. 2003; Kozlowski et al. 2006). From a control 
standpoint, each control strategy establishes different objectives, so it is 
imperative to ensure the agents understand the set expectations. Especially in 
ISD projects, there have been instances where an external stakeholder, such as 
the client, delegates the type of control strategy to be used (Kirsch et al., 2002). 
More interestingly, the choice of control often changes or evolves during a 
project’s lifetime. The results of one study, suggest that the evolving nature of the 
controller-controllee relationship can lead to changes in controls (Mähring 2002). 
Another study suggests that since role expectations and controllee skills and 
responsibilities can change dramatically during the project phases, the controls 
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generally change in response (Kirsch 2004). As a result, the chosen control 
strategies will lead to positive outcomes only if both the project manager and the 
team members have a common understanding regarding the chosen control 
strategy. For instance, Perlow (1998) observed that misunderstandings lead to 
non-responsiveness and resource wastage. Thus we hypothesize that –  
 
H 1a: Achieving communicational congruence regarding the chosen control will 
be negatively associated with control loss. 
The second type of congruence—perceptual congruence—deals with the 
motivational aspect, or an individual’s willingness to perform a task (Lord et al., 
1991). Classic control theory contends that it is the reciprocal nature of the 
exchange that gives control its effectiveness (Dalton et al. 1971; Tannenbaum 
1962). That is, in order for the controller to control the controllee effectively, 
he/she must be willing to be controlled. If either party refuses to be controlled by 
the other, there will be conflicting signals, which in turn will lead to negative 
outcomes (Dalton et al. 1971; Sundaramurthy et al. 2003).  
There have been several instances in which a particular control strategy 
failed to obtain a positive outcome because it was perceived to be inappropriate 
to the project setting (Kirsch 1996; Kirsch 1997; Kirsch and Cummings 1996; 
Ouchi 1979). In a meta-analysis of 101 studies on perceptions of control, it was 
found that job performance increased when both the supervisor and subordinate 
shared a common perception regarding the level of control used (Spector 1986).  
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In ISD projects the choice of control strategy may be delegated by external 
stakeholders and influenced by varying factors, such as organizational culture. 
Consequently, in such instances the project manager and team members are 
forced to adapt to the given control strategy. However, if either party perceives 
the chosen control strategy to be inappropriate, the outcomes will not be positive. 
For example, if the project manager perceives the control strategy to be 
inappropriate, then it is less likely that he/she will implement it in an effective 
manner.  
On the other hand, if the team member perceives the control strategy to 
be inappropriate then, it is less likely that he/she will execute it effectively. In 
either case, the chosen control strategy will not be successful in regulating 
behavior. Perlow (1998) noted that the control strategy led to adverse outcomes 
when it was perceived to be inappropriate by either the controller or the 
controllee. These perspectives suggest that achieving perceptual congruence 
(i.e., having a shared level of agreement regarding the appropriateness of the 
chosen control strategy) will lead to positive outcomes. Accordingly, we 
hypothesize that   
 
H 1b: Achieving perceptual congruence regarding the level of control used will be 
negatively associated with control loss 
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3.2 DECISION RIGHTS CONGRUENCE AND CONTROL LOSS 
A crucial decision in ISD projects is about how to partition project decision 
rights between the IT unit and the department for which the application is 
primarily intended (Ross 2002). Decision rights refer to the location of decision 
making authority and responsibility with respect to project related activities 
(Mähring 2002).  In ISD projects, decision rights are partitioned between the IS 
project manager and other stakeholders (business manager, steering 
committees, senior management, etc.) (Ross 2002; Sambamurthy et al. 1999). In 
other words, one entity can have the authority to make decisions, while the other 
can be responsible for executing it. .  
Some studies observe that decision rights for technology related activities 
(e.g., software platforms, methodologies) are assigned to the IS project manager, 
and decision rights for the various activities, such as budget, schedule and 
project expectations, are allocated to business or client managers (Kirsch et al., 
2002; Nault 1998). The central idea is that decision rights must be co-located 
with the knowledge required to exercise those decision rights in order to facilitate 
effective decision making (Henry 2004). However, in ISD projects there are 
strong overlaps of knowledge between the IT unit and the business unit (Kirsch 
et al., 2002; Henry 2004). As a result, the division of decision rights is not uniform 
(Ross 2002). Nevertheless, once separated, effective exercise of decision rights 
is critical for setting appropriate targets and for allocating sufficient resources for 
the ISD project (Kirsch et al. 2002).  
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In terms of exercising the decision rights, it is the team members who 
ultimately carry out the orders. However, the team members are not involved in 
the process of decision rights partitioning. Thus, taking time to communicate the 
location of decision rights with team members is important before delegating the 
activities. In particular, using formal communication techniques can help facilitate 
understanding about how decision processes are implemented, what decision 
processes are implemented, what are the desired outcomes, who has the 
authority to implement and who has the responsibility to ensure the desired 
outcomes are achieved (Weill et al. 2004; Weill et al. 2005).  
From a team functional leadership view, compliance to instructions 
increases only when the team members know that the delegating entity has the 
authority to reward them for completing the orders (Kozlowski and Ilegen 2003). 
Also, knowing the decision rights that the various stakeholders hold can help 
team members evaluate information or resource requests effectively and 
determine appropriate responses to those demands (Guinan et al., 1998). 
Misunderstandings about the location of decision rights leads to consequences, 
including resource wastage, fuzzy front end, gold plating (developers including 
unnecessary features at the request of users) and more (Khurana et al. 1997; 
Nelson 2007; Scalet 2007). Thus, it is important that project managers and team 
members have a mutual understanding regarding the location of decision rights. 
Accordingly, we hypothesize that  
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H 2a: Achieving communicational congruence regarding the location of decision 
rights will be negatively associated with control loss 
Within the IT project governance literature, the focus has often been 
placed on the location of decision rights (Tiwana 2009). One of the key reasons 
for separating decision rights is to alleviate opportunistic behavior (Fama and 
Jenson 1980). However, the question rises about the how much or the level of 
decision right to allocate with each entity. From a team leadership perspective, 
both the leader and the subordinates should agree on the level of authority and 
responsibility allocated in order to perform the assigned task. Within ISD projects, 
prior studies have noted that the IS project manager has the decision rights for 
the technical aspects of the project and the business manager has decision 
rights for resource allocation (Ross 2002). Moreover, there are strong overlaps in 
knowledge between the business and IT units such that locating complete 
authority or responsibility with a particular entity is not possible (Kirsch et al. 
2002; Nault 1998). In addition, often senior management decides on the location 
of the decision rights. The project manager and the team members are often not 
involved. Thus the decision rights may not be exercised effectively if an individual 
perceives the level of decision rights assigned to be inappropriate.  
From a performance standpoint, the team members should perceive that 
the entity to whom they are reporting has the right level of authority and 
responsibility in order to transfer and receive information and resources 
effectively. Team functional leadership reveals that team behaviors, such as 
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seeking feedback, sharing information, experimenting, asking for help and 
discussing errors, increased when team members perceived their leader to have 
sufficient authority (Edmondson 1999; Edmondson et al. 2001).  Accordingly, we 
hypothesize that  
 
H 2b: Achieving perceptual congruence regarding the level of decision rights will 
be negatively associated with control loss   
3.3 INFLUENCE TACTICS CONGRUENCE AND CONTROL LOSS 
Influence tactics refers to the influence processes used by managers to 
motivate subordinates and obtain commitment (Falbe and Yukl 1993). Managers 
use influence tactics to increase target (team member) cooperation by increasing 
the target’s feelings of positive regard towards him/her (Liden and Mitchell 1988). 
The manager chooses an influence tactic or combination of influence tactics 
depending on several situational factors, including quality of relationships, task 
interdependence, task complexity, direction of influence and others (Dosier et al. 
1988; Sparrowe et al. 2006; Yukl et al. 1990).  
Although the overall objective of using influence tactics is to obtain 
positive outcomes, the expectations set by each individual tactic vary (Yukl 
1990). Thus, the target needs to adjust his/ her actions to meet specific 
expectations.  For this to happen, it is important that both the agent and the 
target have a common understanding regarding the tactics being used in a 
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project. This is especially important in team functional leadership, which views 
the leader as the social problem solver for the team, influencing team 
effectiveness through his/her effects on cognitive, motivational, affective and 
coordinative team processes (Kozlowski and Ilgen 2006). Importantly, with 
authority that flows downward, influence can be multidirectional (Yukl 1990). 
Thus, individuals have the capacity to influence superiors or colleagues. As a 
result, when there is no mutual understanding, the tactics will achieve 
intermediate outcomes or, in some situations, will lead to conflicts (Yukl and 
Tracey 1992).  In other words, an influence tactic will lead to effective outcomes 
only when there is shared understanding between the manager and the 
subordinate regarding the influence tactics being used. Based on these 
perspectives, we hypothesize  
H3a: Achieving communicational congruence regarding the chosen 
influence tactics will be negatively associated with control loss 
From a motivational view point, an influence tactic is likely to be 
successful if the target perceives it to be a socially acceptable form of influence 
behavior (Yukl and Tracey 1992). Also, the target should perceive the initiator 
has sufficient position and personal power to use the tactic. More importantly, the 
tactic used for a request should be legitimate and consistent with the target's 
values and needs (Falbe and Yukl 1992; Yukl and Tracey 1992).  
From a leadership perspective, an influence tactic is likely to be successful 
only if the team accepts the project manager’s choice of influence tactic as being 
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a socially acceptable form of influence behavior (Yukl 1990). The leadership 
literature has often emphasized that aligning the supervisory style with the nature 
of the relationship to which it is applied is important to achieve positive outcomes 
(Graen et al., 1975). For instance, if the manager and subordinate share a cadre 
relationship (trust is high), then using hard tactics, such as pressure, would have 
a detrimental effect on the relationship (Yukl and Tracey 1992).  
From a performance standpoint, effectiveness and job performance 
decline when subordinates perceive the manager’s choice of influence tactic as 
inappropriate (Sparrowe et al., 2006).  Also, the extent to which an influence 
tactic is used affects the outcome. For example, in downward influence, coalition 
tactics led to successful outcomes only when they were used moderately; when 
they were used extensively, the subordinates reflected unfavorable attitudes 
about the manager’s competence and demonstrated low overall team satisfaction 
(Yukl and Falbe 1990). There have been similar instances observed in the ISD 
project context in which team members failed to integrate fully when the chosen 
influence tactic was deemed to be inappropriate for the project episode 
(Walsham 2002). Accordingly, achieving consensus between the project 
manager’s and team members’ perceptions regarding the level of influence tactic 
used, can lead to positive outcomes. Thus we hypothesize that  
 
H 3a: Perceptual congruence regarding the level of influence tactic used will be 
negatively associated with control loss 
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3.4 CONTROL LOSS AND ANTICIPATED PERFORMANCE 
Control loss is defined as the extent to which people, processes and 
resources are not under control. It is an intermediate outcome variable that 
captures problems occurring during a project’s lifetime. The underlying reason for 
capturing intermediary problems is that assessing project progress before 
completion will provide an opportunity to take necessary actions to rectify the 
errors and set the project back on track. Previous studies have found that control 
loss had adverse effects on firm performance (Williamson 1961), job 
performance (Evans 1984) and managerial effectiveness (Dansereau et al., 
1975).  
ISD project performance is measured using psychological outcomes (job 
satisfaction), task outcomes (efficiency, effectiveness) and process outcomes 
(quality, cost, time) (Aladwani 2002). Ideally, a project can be deemed as a 
success if it satisfies all of the dimensions mentioned above. Prior research 
examining other intermediaries, such as residual risk (e.g., Nidumolu 1994), 
schedule variance, process variance (Saarinen 1996) and cost and time overrun 
(Nidumolu and Subramani 2003) have found them to have adverse effects on 
project performance.  
The control loss measure developed in this study consists of three 
dimensions: people, process and resources. The people dimension focuses on 
issues, such as the extent to which team members carried out the task efficiently, 
aptly followed the instructions and performed at optimum levels. Thus if there is 
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slippage with respect to the people dimension, then it is less likely for the project 
to satisfy the task outcome. Second, the process dimension addresses issues 
related to change control, the application of methodology and other prescribed 
processes and the auditablity standards used to maintain the quality of the 
technical and management process. Again, if there is slippage in this dimension, 
then the project may not satisfy the process outcomes. Finally, the resource 
dimension focuses on issues related to resource availability, resource allocation 
and resource control. If there is slippage with respect to this dimension, then it is 
less likely that the project will be completed on time and within budget. Thus we 
hypothesize that   
H4: Control loss will be negatively associated with anticipated project 
performance. 
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Control strategy Communicational Congruence  
Decision Rights Communicational Congruence  
Influence Tactics Communicational Congruence  
Control Loss 
Project Performance 
Trust  Project complexity 
Control Variables 
FIGURE 5 RESEARCH MODEL  
Control strategy Perceptual Congruence  
Decision Rights Perceptual Congruence  
Influence Tactics Perceptual Congruence  
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TABLE 6 OVERVIEW OF CONSTRUCTS IN THE RESEARCH MODEL 
Constructs Dimensions Description 
Control strategy 
alignment 
Communication congruence The level of shared understanding 
between the project manager and team 
member regarding the chosen control 
strategy.  
Perceptual congruence  The level of agreement between the 
project manager and team member 
regarding the appropriateness of the 
chosen control strategy 
Decision rights 
alignment 
Communicational congruence The level of shared understanding 
between the project manager and team 
member regarding the location of 
decision of right. 
Perceptual congruence The level of agreement between the 
project manager and team member 
regarding the appropriateness of decision 
right location. 
Influence tactics 
alignment 
Communicational congruence The extent to which project manager and 
team member have shared understanding 
regarding the chosen influence tactics. 
Perceptual congruence The level of agreement between the 
project manager and team member 
regarding the appropriateness of the 
chosen influence tactics. 
Control loss People, process and resources The extent to which people, processes 
and resources are not under control.        
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3.5 CONTROL VARIABLES  
The two types of congruence with respect to control strategy, decision 
rights and influence tactics cannot alone influence control loss. Specific project 
and relationship characteristics can also influence control loss. Two important 
control variables used in this dissertation are project complexity and trust 
(familiarity).  Project research often controls for project complexity i.e., complexity 
of the development processes, technology uncertainty, and predictability of 
hardware/software aspects associated with the project. Additionally, control loss 
research finds that opportunity for control loss increases with increase in 
complexity (Ouchi 1978). Moreover, increases in project complexity exerts a 
negative influence on IS project performance (Aladwani et al. 2000).  
The second variable trust7
                                                             
7 Trust is multi-dimensional construct. It can refer to faith, belief and expectation. However, in this study it refers to familiarity i.e., how well a individual knows his fellow members or superiors. This is consistent with extant research on trust.   Möllering, G. "Trust. A Sociological Theory (Book)." in: 
Organization Studies (Walter de Gruyter GmbH  & Co. KG.), Walter de Gruyter GmbH  & Co. KG., 2001, p. 370.. There  
 refers to familiarity (number of years worked 
together) between project manager and development team. Previous literature 
contends that opportunity for control loss decreases as the familiarity between 
superior and subordinate increases (Ouchi 1978; Leifer and Mills 1996). Also, 
trust has been found to influence the control strategy (Das and Teng 1998), 
influence tactic (Yukl 1989) and decision rights implementation (Mähring 2002). 
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In sum there is sufficient support for using trust and project complexity as control 
variables.   
3.6 CHAPTER SUMMARY 
This chapter has presented the hypotheses and the research model.  The 
objective of this stage in the research has been to introduce the central 
constructs and to develop a theoretically grounded model of the relationships 
between these constructs based on theory and prior work.  The central idea 
developed here is the link between the two types of congruence with respect to 
control strategy, influence tactics, decision rights and control loss. It was argued 
that achieving congruence will decrease control loss. The following chapter 
discusses the methodology that will be used to test these hypotheses. 
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CHAPTER FOUR 
IV. METHODOLOGY 
 
This chapter discusses the details of the research design used for this study.  
In particular, a description of the research methodology and the 
operationalizations of the constructs are presented.  
4.1 RESEARCH DESIGN  
There are many possible research designs that can be used for data 
collection. Within IS research, previous studies have employed different 
methodologies, including case studies, field experiments, lab experiments, 
participatory research and field surveys (Boudreau et al. 2001). Each 
methodology has certain strengths and weaknesses.  The overall objectives 
of the study and the nature of the research questions being addressed must 
define the choice of research methodology (Straub 1989). 
The goal of this research is to examine the challenges of managing and 
motivating people involved in ISD projects. In particular, we consider the IS 
project manager-team dyad and examine the two types of congruence: 
communicational congruence and perceptual congruence and their impact on 
control loss.  The ability to test the hypotheses and achieve the stated 
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objectives requires a research design that can include both the project 
manager’s and the team members’ perspectives.  It is also important to 
choose a design that allows the results to be generalized across 
organizations.  For these reasons a field survey was considered the most 
appropriate approach.  In order to capture both the project manager’s and the 
team’s perspectives and to avoid problems associated with using single 
respondents, a matched-pair survey approach was chosen.  The use of two 
respondents allows multiple perspectives to be included and prevents any 
potential single-source bias. Moreover, without matched pair data congruence 
cannot be assessed. The choice of a matched survey with multiple 
respondents per project increases the difficulty of data collection, but it also 
provides richer data.   
The level of analysis for this research is the project.  To be included in this 
study, a project had to meet three criteria. First, the project had to be ongoing. 
This excludes projects that were recently completed. Second, at least 20 
percent and not more than 80 percent of the project work needed to be 
completed at the time of this study. Third, at least one major deliverable had 
to have been completed. These three criteria are important to ensure that 
significant activities had occurred prior to the onset of this research, thus 
opening up the opportunity for control loss to have occurred.  A key 
advantage of this approach is that multiple data points can be used from the 
same organization.  However, one drawback of this approach is that not all 
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organizations have projects that fit the criteria required for this study.  From a 
data collection perspective, looking at the project level not only requires 
identifying appropriate organizations, but it also necessitates identifying what 
projects are on-going within the organization and if those projects are 
appropriate for the study. Defining these criteria is useful to achieve accuracy 
in our analysis; however, at the same time, it poses a difficulty in enabling us 
to identify the right sample. This dissertation employed an external agency—
MarketTools—to collect data. MarketTools is the leading technology and 
solutions provider of customer insight management capabilities for the world's 
market leaders by supplying a combination of the leading survey platforms, 
research innovation and high-quality global panels. They have served a wide 
array of clients, such as Apple Computers and LinkedIn, and have won 
several international and national awards (MarketTools press release 2009). 
Also, other studies have used MarketTools to collect data (see Appendix D).  
 The respondents are motivated to answer by providing Zoom points for 
answering all of the survey questions. Since this dissertation required 
responses from multiple respondents within the same project, the incentive 
was designed such that for every team member response, the project 
manager was provided 25 additional Zoom points. The quality of the 
responses was maintained by working closely with the respondents. The 
survey was deployed to the targeted database using MarketTools online 
service.  
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4.2 SAMPLE AND DATA COLLECTION   
The sample for this study was the project managers and team members 
associated with ISD projects. Each project questionnaire was administered to 
the project manager and at least two team members. From a review of the 
extant literature, we recognized the difficulty of collecting matched pair data 
from projects meeting our criteria. Accordingly, it became imperative to 
determine the required sample size to avoid wasting time, money and effort. 
A priori power analysis was conducted to determine an appropriate sample 
size to achieve adequate power. Procedures described in Cohen et al. (2005 
page 91-95) were employed to conduct the power analysis. We refer to 
studies listed in table 2 and table 6 to determine the expected population 
value of effect size. The average effect size for these studies is 0.14, and the 
average sample size is 87 (unit of analysis is project). This effect size is 
considered moderate (Cohen et al., 2005). It is important to note that the 
average sample size in ISD research using matched pair surveys is around 
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8 In  Henderson and Lee (1992) n= 48: in Kirsch et al., (2002) n=69; in Guinan et al., (1998) n = 60; in Nidumolu (1995a;1995b;1996) n=64.  
. So, if we assume that the required sample size is 60, then the power will 
equal 0.75 with a moderate effect size. Cohen et al. (2005) suggest that when 
there are few research constructs, it is better to adjust the sample size and 
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power towards the higher side. Accordingly, the target sample size is set to 
100, and the power is set to 0.93 with an effect size of 0.2 (high).  
Before beginning the main data collection, pre-tests of the survey 
instruments and a pilot study were conducted to help ensure that the 
instruments were clear and to avoid problems during the main data collection.  
Moreover, conducting the pilot and pre-test steps is useful to ensure that no 
important elements are omitted from the study.  
4.3 OPERATIONALIZATION OF RESEARCH CONSTRUCTS 
Choosing an appropriate way to operationalize research constructs is 
essential to testing the relationships hypothesized in the research model.  
Specifically, it is important to measure the constructs while paying attention to 
issues of validity and reliability.  Several steps are taken to help ensure that 
the measures are valid and reliable.  Most of the constructs are measured 
using multiple items.  Also, whenever possible, items are adapted from 
previously developed instruments.  For constructs for which no previously 
developed instruments exist, new measures are created based on the 
literature. 
 The operationalization for each of the research constructs is described 
below. We illustrate how the constructs are measured and include the items 
and the source of the items.  The tables provide the complete set of items 
included on the surveys for each construct. 
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4.3.1 CONTROL LOSS  
The existing control loss literature reveals that control loss reflects 
slippages in achieving original intentions. The conceptual literature observed 
the following types of slippages: (a) not carrying out a supervisor’s 
instructions (Williamson 1961), (b) not following the predefined procedures or 
following a procedure even when it is not appropriate (Ouchi 1978), (c) not 
being motivated to carry out the task (Evans 1984) and (d) wasting allocated 
resources (Pfeffer and Salancik 1978). The IS research pointed out that 
common mistakes occurring during the project lifetime are related to people, 
processes and resources. Based on these perspectives, control loss is 
defined as the extent to which people, processes and resources associated 
with ISD projects are not under control.  
Three dimensions are used to measure control loss:  (1) loss of control 
over people, (2) loss of control over process and (3) loss of control over 
resources. Loss of control over people captures the degree to which team 
members do not perform or deviated from the assigned tasks. Loss of control 
over processes captures the degree to which the management processes and 
project processes are not under control.  Loss of control over resources 
addresses the required resources availability and the manner in which the 
allocated resources are utilized.  
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To develop items for these dimensions, we used an inductive approach. 
We looked at case descriptions in published research and practitioner 
journals to identify instances of control loss. Cases in Kirsch (1997; 2004), 
Mähring (2002), Perlow (1998) and Walshman (2002) are used. In addition, 
case descriptions of the famous IT failures listed in Nelson (2005; 2007) were 
used. Second, various documents, such as the ITIL (Information Technology 
Infrastructure Library) and the PMBOK (Project Management Body of 
Knowledge Guide) were used to identify appropriate terms and concepts. ITIL 
is published by the United Kingdom’s Office of Government Commerce; it 
gives a detailed description of a number of important IT practices with 
comprehensive checklists, tasks and procedures for managing IT 
infrastructure, development and operations. PMBOK is published by the 
Project Management Institute to document and standardize project 
management information and practices. Both of these documents, which are 
widely used by organizations for developing information systems (IBM 2004; 
Whitty et al. 2006), were used to identify appropriate terms and wordings. In 
sum, control loss includes 22 items measured on a seven-point Likert scale 
with 1=strongly disagree…3=somewhat agree...7=strongly agree. This 
construct is captured from both the project manager and team perspective. 
Items used for measuring control loss are listed in Table 7.  
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 TABLE 7 ITEMS FOR MEASURING CONTROL LOSS 
LP1 Team members are not responsive to the project manager 
LP2 Team members spend time working on the wrong tasks 
LP3 Team members spend time on tasks other than their assigned duties 
LP4 Team members often do not follow development processes  (e.g., design and code 
reviews) 
LP5 It is difficult to get team members to complete assigned tasks. 
LP6 Overall, there is not enough control over team members 
LPr1 The development process does not adheres to auditability and control standards 
LPr2 The development process adheres to the recommended  methodology* 
LPr3 The “change control process” is under control* 
LPr4 The project schedule is under control* 
Lpr5 Project costs are under control* 
Lpr6 Overall, there is control over technical processes* 
Lpr7 Overall, there is control over management processes* 
LR1 The assigned tasks are performed using more than required technical resources 
LR2 Project suffered from resource battles, negatively impacting project schedule 
LR3 Project suffered from resource battles, negatively impacting project costs 
LR4 There is irrational use of allocated resources 
LR5 Resources are deployed when they are needed* 
LR6 Resources are available when they are needed* 
LR7 There is no maximum utilization of allocated resources 
LR8 Overall, there is not enough control over allocated resources 
CL Overall, this project is out of control 
LP – loss of control over people, Lpr – Loss of control over processes, LR – loss of control over 
resources and CL – overall control loss item. * indicates reverse scaled items 
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4.3.2 CONTROL STRATEGY CONGRUENCE 
This construct measures two types of congruence. First, it measures 
communicational congruence, which refers to the level of shared 
understanding regarding the control strategies. Second, it measures 
perceptual congruence, which refers to the level of agreement between the 
project manager and the team member regarding the appropriateness of the 
chosen control strategy.  This construct is assessed using both project 
managers’ and team members’ perspectives. Items are adapted from Kirsch 
et al. (2002) and Henderson and Lee (1992). These items are shown in table 
8.  
Communicational congruence was assessed by asking both the project 
manager and team members to indicate the extent to which each control 
strategy was used. A seven-point Likert scale is used in which 1=never 
used…7=mostly used. To measure perceptual congruence both the project 
manager and team member were asked to indicate to what extent use of 
each control strategies were appropriate. A seven point Likert scale is used in 
which 1=not at all appropriate...7=very appropriate. Both the congruencies will 
be computed using polynomial regression and procedure described by 
Edwards (2000; 2003).  
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TABLE 8 SURVEY ITEMS – CONTROL STRATEGIES 
O1 Place significant weight upon timely project completion  
O2 Evaluate team member’s performance based on the extent to which project goals 
are accomplished, regardless of how the goals are accomplished. 
B1 Expect team members to follow an understandable written sequence of steps 
toward the accomplishment of project goals. 
B2 Assess team members on the extent to which existing written procedures and 
practices are followed during the development process. 
S1 Set specific goals for the project without involvement of team members. 
S2 Define specific procedures for the project activities without involvement of the team 
members. 
C1 Actively participate in project meetings to understand the project team’s goals, 
values and norms. 
C2 Place significant weight on understanding the project team’s goals, values and 
norms. 
O – outcome control, B – behavioral control, S – self control C – clan control    
4.3.3 DECISION RIGHTS CONGRUENCE 
Two types of decision-rights congruence are measured. Communicational 
congruence refers to the level of shared understanding between the project 
manager and the team member regarding the location of decision rights. 
Perceptual congruence refers to the level of agreement between the project 
manager and the team member regarding the appropriateness of the location 
of decision rights. Two key dimensions—authority and responsibility—are 
used to operationalize this construct. Authority refers to rights to make final 
decisions (Henry 2004). Responsibility means having a duty or obligation to 
perform various tasks (Henry 2004). Items for this measure are adapted from 
Henry (2004) and are shown in table 9.  This construct is captured from both 
the project managers’ and team members’ perspectives. The respondents are 
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asked to indicate the actual and desired location of authority and 
responsibility for various project aspects.  
Communicational congruence was assessed by asking both the project 
manager and team members to indicate the extent to which the project 
manager has decision rights for various tasks related to the project. A seven-
point Likert scale is used in which 1=none…7=complete. To measure 
perceptual congruence both the project manager and team member were 
asked to indicate to the appropriateness regarding the level of decision right 
allocated with project manager. A seven point Likert scale is used in which 
1=not at all appropriate...7=very appropriate. Both the congruencies will be 
computed using polynomial regression and procedure described by Edwards 
(2000; 2003).  
TABLE 9 SURVEY ITEMS – LOCATION OF DECISION RIGHTS 
A1 Authority for specifying system features 
A2 Authority for specifying technical specifications  
A3 Authority over project schedule  
A4 Authority over project budget 
A5 Authority for establishing project outcome rewards and penalties 
R1 Responsibility for making sure requirements are met 
R2 Responsibility for technical specifications 
R3 Responsibility for making sure technical specifications are met 
R4 Responsibility for system features 
R5 Responsibility for determining project priorities  
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4.3.4 INFLUENCE TACTIC CONGRUENCE 
Similar to other two constructs, two types of congruencies are measured 
for influence tactics. Communicational congruence refers to the level of 
shared understanding between the project manager and team member 
regarding the chosen influence tactics.  Perceptual congruence refers to the 
level of agreement between the project manager and the team member 
regarding the appropriateness of the chosen influence tactics.  Items are 
adapted from the influence behavior questionnaire developed by Yukl (1994).  
Communicational congruence was assessed by asking both the project 
manager and team members to indicate the extent to which each influence 
tactic was used. A seven-point Likert scale is used in which 1=never 
used…7=mostly used. To measure perceptual congruence both the project 
manager and team member were asked to indicate to what extent use of 
each influence tactic was appropriate. A seven point Likert scale is used in 
which 1=not at all appropriate...7=very appropriate. Both the congruencies will 
be computed using polynomial regression and procedure described by 
Edwards (2000; 2003).  
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TABLE 10 SURVEY ITEMS – CHOICE OF INFLUENCE TACTIC 
Influence Tactic Sample Item 
Rational 
Persuasion 
Use facts and logic to make a persuasive case for a request or 
proposal. 
Inspirational 
Appeal 
Say that a proposed activity or task is an opportunity to do something 
really exciting and worthwhile. 
Legitimation Say that my request or proposal is consistent with official rules and 
policies. 
Pressure Demand that the team members carry out a request. 
Collaboration Offer to provide any assistance the team members need to carry out a 
request. 
Consultation Ask the team members to suggest things they could do to help you 
achieve a task objective or resolve a problem. 
Coalition Mention the names of others who endorse a proposal when asking the 
team members to support it. 
 
The items listed in the above table are only sample items. Due to 
copyright restrictions, all of the items cannot be listed.  
 
4.3.5 PERFORMANCE EVALUATION  
This construct refers to anticipated project performance. It is important to 
capture performance to ensure that control loss is different from performance. 
Also, to test whether control loss has adverse impact on project performance. 
The project performance is captured from both the project manager and team 
member perspectives. This was done mainly to avoid single response bias. 
Items adapted from Mahoney (2000) are used. A seven-point Likert scale is 
used with 1=strongly disagree…7=strongly agree.  
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TABLE 11 SURVEY ITEMS FOR PERFORMANCE EVALUATION 
PP1 The project will be completed within its original schedule  
PP2 The project will be completed within its original budget 
PP3 Deliverables are meeting all of the expectations originally specified 
PP4 The scope of this project is meeting the original specifications 
PP5 This project is actually performing as well as planned 
PP6 Overall, this project will be completed successfully   
4.3.6 CONTROL VARIABLES 
The control variables project complexity and trust are captured from both 
the project manager’s and team member’s perspectives. Corresponding 
measures are adapted from Nidumolu and Subramani (2003), Aladwani 
(2002) and Rotter (1967). Trust here refers to familiarity between the project 
manager and team members.  
TABLE 12 SURVEY ITEMS FOR CONTROL VARIABLES 
Project 
complexity 
The project is technically complex to develop 
 The project uses non-standard technology 
The project uses a complex development process 
The project requires pioneering innovations 
Trust  In the past, I have worked with the same team members 
I am familiar with my team members 
Seven-point Likert Scale, 1=strongly disagree….7=strongly agree  
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4.4 PRETEST 
Before beginning the main data collection, pre-tests of the survey 
instruments and a pilot study were conducted.  These were conducted to help 
ensure that the instruments were clear and to avoid problems during the main 
data collection.  These steps also help to ensure that no important elements 
were omitted. 
The purpose of the pre-test was to ensure that the developed items or 
those adapted from previous studies are clear. Four issues were taken into 
consideration while conducting the pre-test: (1) what should be pretested, (2) 
what  method should be used to conduct the pretest, (3) what is the nature of 
the respondents and (4) what size should the pretest sample be (Hunt et al. 
1982). 
What should be pretested: This refers to the criteria that need to be 
evaluated in the pretest. It is suggested that both the questionnaire itself and 
the individual items should be pretested (Fowler 1995; Hunt et al. 1982). First, 
pertaining to the questionnaire, careful attention was paid to the length, 
format, clarity of instructions and sequencing of questions and sections. 
Second, individual items were evaluated for difficulty, clarity in wording, use of 
terminology and relevancy. At the end of each section, the respondents were 
asked about their interpretations of each item and whether they had any 
problems with the items.   
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What method should be used to conduct the pretest: Three methods are 
often used to conduct pretests: personal interviews, telephone interviews and 
mail-in self-report (Hunt et al., 1982).  In this dissertation, the pretest was 
administered using two methods: electronic mail followed by telephone 
interviews and personal interviews. Electronic mail was sent to respondents 
explaining the purpose of pretest and requesting them to note any potential 
problems. Once responses were received, the respondents were contacted 
via telephone to clarify the noted problems. Personal interviews were 
conducted using a debriefing method: the respondents were asked to 
complete each section of the questionnaire and careful observations were 
made to capture their reactions, hesitations and other cues. After completing 
each section, the respondent was asked about any potential problems with 
the format of the questionnaire or with the individual items. All observations 
and discussions were formally recorded.  
What is the nature of the respondents: There is little consensus on the 
nature of respondents that must be used for a pretest (Hunt et al., 1982). 
Some researchers recommend that the pretest should use respondents who 
are as similar as possible to the target respondents (for example, Zaltman et 
al. 1975), while others suggest using a heterogeneous sample so that the 
responses reflect intellectual, emotional and attitudinal dimensions (for 
example, Galtung 1969). In this dissertation, doctoral students and faculty 
members in the Department of Management in the College of Business and 
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Behavioral Science at Clemson University and project managers and team 
members from the IT industry were used as respondents to conduct the 
pretest.  
What size should the pretest sample: Prior research suggests that a 
pretest sample size should be a function of the instrument and the target 
population (Hunt et al., 1982). Several studies suggest that sample sizes of 
12 or 20 are satisfactory (for e.g., Fowler 1992). Given the challenges in 
obtaining dyadic sample data within ISD research (Henderson and Lee 1992; 
Kirsch et al., 2002), in this dissertation the goal was to obtain a sample size 
for the pretest of at least 20 individuals.  
Survey Design: The survey involved multiple questionnaires. Both the 
project manager part and the team member part included section A— 
Communicational congruence—and section B—perceptual congruence, 
control variables, control loss and questions related to the respondents 
demographic.  
Doctoral students at Clemson’s College of Business and Behavioral 
Sciences were asked to participate.  Eleven doctoral students agreed to take 
part in the pre-test.  Six information systems and five operations management 
doctoral students pre-tested the survey.  The doctoral students were given 
the appropriate survey and instructed to complete it from the perspective of 
either a project manager or a team member involved in an information 
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systems development project. Additionally, ten project managers and ten 
team members from industry agreed to participate in the pre-test.  
 
4.4.1 PRETEST RESULTS 
 
All of the 319
One of the major issues raised during the pre-test was the repetitiveness 
of items in section A and section B. This was done to capture 
communicational and perceptual congruencies separately. However, 
 participants—16 project managers (10 from industry and 6 
doctoral students) and 15 team members (10 from industry and 4 doctoral 
students) — were given the appropriate survey and instructed to note any 
concerns they had about the survey, such as unclear or ambiguous wording 
or instructions they felt would hinder a respondent from successfully 
completing the survey.  They were also asked to take note of any issues with 
the flow of the survey.  The respondents were also timed to determine the 
length of time the surveys took to complete.  All of the respondents took 
between 20-25 minutes to finish the project manager part of the survey and 
10-15 minutes to complete the team member part of the survey.   
                                                             
9 The project managers and team members from the industry were matched pairs. However, the doctoral students were not matched pairs. Since this was a pre-test and given the difficulty involved in getting matched pair respondents, not getting all matched pairs was not seen as a major concern for the pretest.  
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respondents felt that answering the same items led to annoyance and 
disinterest. For instance, one project manager said that “…while answering 
the section B…I just picked a number…and went straight through”.  
Further, when the project managers were asked whether they understood 
the purpose of section A and section B, some said that it was done to see if 
they responded differently at different time intervals. This problem was due to 
the consistency motif (Podsakoff et al. 2003), which refers to the propensity 
for respondents to try to maintain consistency in their responses to questions 
in section A and section B. However, the bottom line is that asking the same 
questions in two different sections was problematic. To overcome these 
issues, we referred to suggestions provided by Podsakoff et al. (2003). For 
instance, the authors suggest that guaranteeing anonymity and creating 
temporal or psychological separation helps to mitigate the bias due to the 
consistency motif. As a result, the instructions were altered to provide more 
clarity into the purpose of capturing use and appropriateness. In addition, we 
placed “use and appropriateness scales” side-by-side, thus helping 
respondents to understand the purpose of each scale more fully. Table 13 
summarizes the pretest results.  
 
 
107  
TABLE 13 SUMMARY OF PRETEST RESULTS 
Construct Comments made by Participants Actions taken 
 
Decision 
rights 
Capture authority and responsibility with respect to 
system quality.  
 
Item addressing the 
system quality was 
added 
Item “Authority for specifying system features” is not 
clear. Specifying can be adding or discarding features. 
The item was split 
into two items: 
authority for 
specifying system 
features. authority 
for altering system 
features. 
Items “Responsibility for technical specifications” is not 
clear 
Item changes to 
“Responsibility for 
managing technical 
specifications”  
Item “Authority for establishing project outcomes and 
penalties.” The project manager may have authority to 
set rewards but not for setting penalties and vice-versa.  
Authority for 
establishing project 
outcome rewards  
 
Authority for 
establishing 
penalties for not 
achieving project 
outcomes 
Control 
loss 
Capture control loss with respect to system quality An item addressing 
system quality was 
added 
Other 
changes 
Specify the information disclosure policies   Specified that 
collected 
information will not 
be used or 
distributed. Also, in 
the introduction it is 
indicated that no 
personally 
identifiable 
information will be 
collected.  
 Project managers felt that some items appeared 
repetitive especially in section A and section B, which 
captures appropriateness and actual use. This was 
confusing and at times annoying  
Sections merged 
and 
appropriateness 
and actual use are 
captured side-by-
side.  
 
Project managers suggested that listing the time 
required by team members to complete the survey 
would help them decide whether to forward the survey 
or not.  
 
Listed time required 
to complete each 
part of the survey.  
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In sum, based on the pretest results, several changes were made to the 
survey instrument. First, the use and appropriateness scales were placed 
side-by-side. The questionnaire was altered to contain only one section. 
Furthermore, changes were made with regard to the clarification of wording, 
adding additional instructions and formatting.  Some items were changed or 
added during this process because of ambiguity in their wording.  
 
4.5 PILOT STUDY  
The pilot study is used to identify potential problems before starting a 
major data collection.  In many ways, the objectives are similar to those of the 
pre-test except that it extends to the target population.  The pilot study allows 
researchers to understand how data collection procedures and instruments 
work under realistic conditions.   In this research, the pilot served several 
purposes.  First, the pilot study helped identify what would be encountered 
during the main data collection.  This included identifying appropriate projects 
and respondents.  Second, the pilot provided feedback about using the 
different scales to capture the two types of congruence.  An important issue 
for this research was to verify that the conceptualization and measurement of 
the constructs was consistent with practice in organizations.  Third, the pilot 
provided additional feedback about the instruments. 
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The pilot was conducted using online survey completion. The survey was 
hosted online using the survey tool provided by ZoomerangTM. To determine 
the pilot sample size, we looked at other studies using matched pair data in 
the ISD project context. For example, Enns (1999) used a sample size of 
eight and three matched pairs, Henry (2004) used six matched pairs) and 
Mahaney (2000) used 12 matched pairs. Accordingly, a sample size of at 
least 20 matched pairs was determined to be adequate for our research. 
Twenty-three projects were identified from eight different organizations using 
a snowball technique.  For each identified project, the project manager was 
contacted to obtain his/her and the team members’ consent for participation.  
Twenty participants agreed to participate in the study. Individuals were 
contacted to see if they would consent to an interview. Interviews were 
conducted to clarify any discrepancies found upon survey completion. The 
twenty participants represented one project manager and one team member 
for each project.  A total of 20 matched pairs were obtained for the pilot.   The 
respondents were given the option to comment or ask additional questions 
about all of the constructs in the model.  After the initial discussion, the 
participants were given the web link to the survey through electronic mail and 
were asked to complete it based on the project being discussed.  After 
completing the survey, respondents were asked to comment on how they 
answered the questions and whether the questions were appropriate given 
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the aims of the research. The interviews lasted approximately one hour.  All of 
the interviews were done in person. It took two weeks to collect the pilot data.  
4.6 PILOT STUDY RESULTS 
The duration of the projects from the pilot study ranged from four to 
eighteen months. The team size ranged from four to twelve individuals 
working full time on the project. Most of the respondents belonged to retail, 
software and consulting industries, and all of the selected projects met the 
specified criteria (i.e., the project manager was currently managing the project 
and the percent work completed on the project was between 20-80 percent).  
The pilot identified several points that we needed to pay attention to in the 
main data collection.  Most notably, there was no significant difference in 
project managers’ responses to use and appropriateness. A matched pair t-
test10
                                                             
10 Due to the limited sample size, a t-test was performed. For the main data analysis, polynomial regression is used.  
 was done to compare the means of “use” and “appropriateness”; 
however, most of them were not significant at alpha 0.05. During the 
interviews, the project managers indicated that they understood the purpose 
of “use” and “appropriateness,” but their responses to appropriateness were 
no different from actual use. One project manager said that he would not use 
something that is not appropriate.  
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From a methodological standpoint, this presented a social desirability 
effect, which refers to individuals’ tendency to present themselves in a 
favorable light, regardless of their true feelings about the issue or topic 
(Podskoff et al., 2003). Two possible remedies were recommended to 
overcome this issue: 1) capture it from different sources or 2) create a 
temporal separation (a time lag) (Podsakoff et al., 2003). Given the difficulty 
in getting matched responses, we opted to capture it from different sources. 
Thus, we decided that team members will be asked to respond to both “use” 
and “appropriateness.” 
Another issue that was observed in the pilot was mis-reponses to reversed 
Likert items. Initially, reversed scaled items were used to alert inattentive 
respondents that item content varies (Swain et al. 2008). However, during the 
interviews, the participants said that reversed items were confusing and 
difficult to process. As a result, necessary corrections were made to reversed 
scale items.   
  The final issue that was noted during the pilot was the difference between 
internal staff versus contract employees because some project managers 
revealed that the project team consisted of both internal staff and contract 
employees. In this case, the question was “will it be fine to forward the survey 
to contract employees.” Though the target sample is project managers and 
team members associated with an ISD project, it is important to control for 
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“type of employment.” Two items were added to capture the employment 
status of team members.  In addition, other variables, such as project 
uncertainty, technological unpredictability and degree of in-house 
development were identified during the interviews.  
Factor analysis was conducted to examine variability among the observed 
variables. For all constructs, the varimax rotation and principle component 
technique was employed. In addition, correlation coefficients were computed 
to observe the direction of the relationships between constructs. We made all 
of the interpretations while keeping in mind the limitations of the small sample 
size.  Apart from these issues, minor other constraints with respect to survey 
content were also noted. Appropriate changes to the instrument were made 
before main data collection.  
 
4.6.1 CONTROL STRATEGY 
Extant measures from Kirsch et al. (2002) and Henderson and Lee (1992) 
are used to operationalize control strategies. Four control strategies--outcome 
control, behavior control, self control and clan control—are used in this 
research. Both the project manager and team members responded to the 
control strategies. The project managers were asked about the extent to 
which each control strategy was used in their project. The team members 
were asked about the extent to which each control strategy was used by the 
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project manager and the extent to which they believe each control strategy 
should have been used.  
 
 
 
 
 
 
 
 
 
 
 
TABLE 14 PM CONTROL STRATEGY 
COMMUNICATIONAL CONGRUENCE – 
PILOT STUDY LOADINGS AND CROSS 
LOADINGS 
 
1 2 3 4 
PMO1 .902 -.045 .109 .415 
PMO2 .902 -.045 .109 .415 
PMB1 .432 -.040 -.127 .892 
PMB2 .432 -.040 -.127 .892 
PMS1 .061 .112 .971 -.124 
PMS2 .086 .165 .968 -.050 
PMC1 -.037 .989 .136 -.033 
PMC2 -.037 .989 .136 -.033 
TABLE 15 TM CONTROL STRATEGY 
COMMUNICATIONAL CONGRUENCE – 
PILOT STUDY LOADINGS AND CROSS 
LOADINGS 
  
1 2 3 4 
TMOU1 .295 .891 -.230 -.012 
TMOU2 .140 .943 -.136 -.134 
TMBU1 .953 .201 .014 .151 
TMBU2 .954 .237 .024 .149 
TMSU1 .330 -.102 .200 .898 
TMSU2 .009 -.070 .553 .800 
TMCU1 -.239 -.273 .832 .252 
TMCU2 .289 -.146 .843 .275 
TABLE 16 TM CONTROL STRATEGY  
PERCEPTUAL CONGRUENCE – PILOT 
STUDY LOADINGS AND CROSS 
LOADINGS 
 
1 2 3 4 
TMOA1 -.142 .086 .911 .037 
TMOA2 .190 -.353 .748 .231 
TMBA1 .082 .175 .476 .750 
TMBA2 .028 -.283 -.007 .864 
TMSA1 .940 .139 .023 -.080 
TMSA2 .219 .871 .035 -.291 
TMCA1 .863 .376 -.010 .218 
TMCA2 .469 .779 -.189 .119 
 
  
The above results indicate that self control items load on more than one 
factor. Extant literature was scanned to find alternate measures or studies 
facing similar issues. Previous studies (e.g., Santana and Robey 1998) using 
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these items in the ISD context did not find any cross loading issues. Another 
alternate measure for self control is available from Kirsch (1997); however, 
during the pre-test, participants revealed some ambiguity with regard to these 
measures. As a result, we decided not to alter the items.  
 
4.6.2 DECISION RIGHTS 
 
Two dimensions—authority and responsibility—were used to measure 
decision rights. Items were adapted from Henry (2004). The project managers 
were asked about the extent to which they have authority and responsibility 
for various aspects of the project. The team members were asked about the 
extent to which the project manager has authority and responsibility for 
various aspects of the project and the extent to which they believe the project 
manager should have authority and responsibility for various aspects of the 
project.  
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TABLE 17 PM DECISION RIGHTS 
COMMUNCATIONAL 
CONGRUENCE – PILOT STUDY 
LOADINGS AND CROSS 
LOADINGS 
 1 2 
PMAUTH1 .807 .055 
PMAUTH2 .796 .006 
PMAUTH3 .501 .189 
PMAUTH4 .892 .180 
PMAUTH5 .877 .194 
PMAUTH6 .779 .296 
PMAUTH7 .791 .171 
PMRES1 -.091 .775 
PMRES2 .543 .572 
PMRES3 .379 .818 
PMRES4 .198 .774 
PMRES5 .343 .079 
PMRES6 .229 .388 
PMRES7 .039 .724 
PMRES8 .226 .934 
TABLE 18 TM COMMUNICATIONAL  
CONGRUENCE – PILOT STUDY 
LOADINGS AND CROSS LOADINGS 
 1 2 
TMPAA1 .604 -.055 
TMPAA2 .787 -.160 
TMPAA3 .808 -.157 
TMPAA4 .539 .345 
TMPAA5 .730 .432 
TMPAA6 .792 .133 
TMPAA7 .792 .133 
TMRESA1 .450 .473 
TMRESA2 .578 .265 
TMRESA3 .668 .418 
TMRESA4 .653 .455 
TMRESA5 -.049 .791 
TMRESA6 -.085 .733 
TMRESA7 .144 .628 
TMRESA8 .186 .729 
 
TABLE 19 TM DECISION RIGHTS 
PERCEPTUAL CONGRUENCE  – PILOT 
STUDY LOADINGS AND CROSS LOADINGS 
 
1 2 
TMPAAP1 .741 -.460 
TMPAAP2 .821 -.042 
TMPAAP3 .718 .178 
TMPAAP4 .434 .357 
TMPAAP5 .817 .139 
TMPAAP6 .741 .172 
TMPAAP7 .741 .172 
TMRESP1 .707 .238 
TMRESP2 .751 .183 
TMRESP3 .798 .274 
TMRESP4 .715 .458 
TMRESP5 -.007 .876 
TMRESP6 .122 .850 
TMRESP7 .318 .777 
TMRESP8 .504 .454 
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The results in table 18 and table 19 indicate that responsibility items 1 
through 4 loads onto the same factor as authority items. Though, for this 
research the factors of authority and responsibility do not matter as much as 
the profiles across the different items.  This is especially true since the 
interest is in the differences between PM and TM responses and not the 
individual dimension themselves. However, the responsibility items were 
carefully evaluated before the main data collection. 
TABLE 20 MODIFICATIONS MADE TO DECISION RIGHTS ITEMS  
Current Items Suggested Modifications 
Project manager has 
Responsibility… 
 
…for making sure requirements 
were met 
Under authority, there is no item regarding 
requirements. I think including an item asking 
“authority for defining or modifying 
requirements” can elucidate the difference 
between authority and responsibility.  
…defining technical specifications This appears to be similar with “authority for 
determining technical specifications.” Maybe 
we can delete this item.  
… for making sure technical 
specifications were met 
 
… for implementing system 
features 
This does not load onto any factor even when 
extraction is not limited to two factors. Maybe 
we should include a question under authority 
asking whether the project manager has 
authority for system implementation. This might 
help respondents to understand the 
responsibility questions better.   
 
 
4.6.3 INFLUENCE TACTICS  
 
Items for influence tactics are adapted from the IBQ questionnaire 
developed by Yukl (1992) and associates. Seven different types of tactics are 
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used in this research. Both the project manager and team members 
responded to the influence tactics. The project managers were asked to 
report the extent to which each influence tactic was used in the project. The 
team members were asked to report the extent to which each influence was 
used by the project manager and the extent to which they believe each 
influence tactic should have been used. Results of the factor analysis are 
listed in tables 21, 22 and 23.   
 
TABLE 21 PM INFLUENCE TACTICS COMMUNICATIONAL CONGRUENCE – PILOT 
STUDY LOADINGS AND CROSS-LOADINGS 
 
1 2 3 4 5 6 7 
PMRP1 .870 .237 .350 -.003 -.143 -.005 -.121 
PMRP2 .874 .239 .376 .070 .021 .091 -.035 
PMRP3 .888 .280 .342 .021 .002 .059 .018 
PMRP4 .888 .280 .342 .021 .002 .059 .018 
PMIA1 .442 .075 .867 .076 -.116 .096 .027 
PMIA2 .406 .171 .887 .068 -.048 .041 .072 
PMIA3 .406 .171 .887 .068 -.048 .041 .072 
PMIA4 .406 .171 .887 .068 -.048 .041 .072 
PML1 .569 .498 .367 -.162 -.082 .209 .370 
PML2 .687 .305 .422 -.087 -.136 .116 .432 
PML3 .713 .270 .444 -.024 -.106 .155 .409 
PML4 .713 .270 .444 -.024 -.106 .155 .409 
PMPR1 -.272 -.251 -.457 .154 .729 -.103 .141 
PMPR2 .218 -.090 .144 .343 .011 .887 .040 
PMPR3 .016 .003 .025 .075 .973 .049 -.113 
PMPR4 -.192 -.131 -.229 .750 .240 .115 -.390 
PMCL1 .161 .942 -.013 -.167 -.080 -.007 .070 
PMCL2 .363 .868 .178 -.136 -.096 .011 .008 
PMCL3 .644 .639 .345 -.051 -.111 .026 .140 
PMCL4 .451 .834 .242 -.042 -.057 .080 .002 
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Table 21 PM Influence Tactics communicational congruence – pilot study Loadings and Cross-
Loadings [continued] 
PMCN1 .363 .868 .178 -.136 -.096 .011 .008 
PMCN2 .191 .959 .084 -.043 -.002 -.006 .005 
PMCN3 -.155 .948 -.050 .036 .068 -.071 .029 
PMCN4 .424 .778 .355 .052 -.033 -.108 .146 
PMCA1 -.110 -.035 .007 .951 .076 .103 .001 
PMCA2 -.176 .033 -.104 .955 -.003 .083 -.009 
PMCA3 .345 -.168 .315 .857 -.009 .064 .090 
PMCA4 .333 -.185 .382 .794 .010 .000 .085 
 
 TABLE 22 TM INFLUENCE TACTICS COMMUNICATIONAL CONGRUENCE – 
LOADINGS AND CROSS-LOADINGS 
 
1 2 3 4 5 6 7 
TMRPU1 .325 .055 .041 .682 .548 -.042 -.058 
TMRPU2 .206 .270 .292 .819 .210 -.019 -.053 
TMRPU3 .110 .112 .243 .778 .291 .321 -.016 
TMRPU4 .124 .070 .293 .868 .262 .115 .065 
TMIAU1 .211 -.199 .200 .267 .822 .023 .121 
TMIAU2 .131 -.102 .154 .250 .880 -.137 -.082 
TMIAU3 .106 .320 .249 .360 .734 -.195 .154 
TMIAU4 .197 .477 .166 .118 .693 .050 -.022 
TMLU1 .055 -.091 .900 .111 .077 .199 .171 
TMLU2 -.059 -.023 .949 .178 .133 .058 .075 
TMLU3 .135 -.069 .903 .135 .201 -.081 -.081 
TMLU4 -.095 .061 .871 .306 .164 .094 -.203 
TMPRU1 -.584 .395 .118 -.195 .045 .275 .156 
TMPRU2 -.226 .390 .009 -.029 .093 .186 .837 
TMPRU3 -.097 .119 .019 .087 -.071 .947 .057 
TMPRU4 -.086 .225 .220 .152 -.135 .899 .090 
TMCLU1 .893 .193 .122 -.096 -.011 -.052 .015 
TMCLU2 .521 .438 .304 .495 .150 .178 -.274 
TMCLU3 .686 .418 .283 .248 .099 .252 -.205 
TMCLU4 .886 .104 .044 .208 .249 .002 -.104 
TMCNU1 .939 .016 -.029 .146 .230 -.035 .023 
TMCNU2 .931 .103 -.021 .141 .206 .080 .042 
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Table 22 TM Influence Tactics communicational congruence – pilot study Loadings and Cross-
Loadings [continued] 
TMCNU3 .844 .313 -.121 .176 .179 -.117 -.074 
TMCNU4 .771 .458 .008 -.007 -.145 -.299 -.096 
TMCAU1 .207 .931 .079 .182 -.062 .018 .109 
TMCAU2 .146 .930 -.040 .064 -.032 .165 .155 
TMCAU3 .219 .927 -.081 .031 .107 .030 .096 
TMCAU4 .183 .708 -.233 .220 .105 .299 -.038 
 
 
 TABLE 23 TM INFLUENCE TACTICS PERCEPTUAL CONGRUENCE – 
LOADINGS AND CROSS-LOADINGS 
 
1 2 3 4 5 6 7 
TMRPA1 .791 .411 .174 -.014 -.058 -.023 -.101 
TMRPA2 .884 .174 .162 .100 .011 .057 -.022 
TMRPA3 .920 .164 -.008 .018 .089 .214 .002 
TMRPA4 .784 .247 -.011 .397 -.128 .154 -.063 
TMIAA1 .366 .641 .557 .182 .109 -.113 .024 
TMIAA2 .512 .491 .511 .129 .279 -.103 .035 
TMIAA3 .325 .808 .218 .238 .253 .107 -.003 
TMIAA4 .315 .505 .074 -.098 .332 .621 .128 
TMLA1 .315 .659 .076 -.241 .070 .486 .009 
TMLA2 .361 .574 .330 -.222 -.051 .261 .471 
TMLA3 .304 .793 .069 .278 .019 .035 -.102 
TMLA4 .202 .134 .096 -.128 .220 .572 .636 
TMPRA1 -.022 -.075 .141 -.249 .863 .247 .100 
TMPRA2 -.285 .115 -.017 .100 .601 -.008 .688 
TMPRA3 .077 .360 -.034 .066 .767 .275 .213 
TMPRA4 -.150 .513 .153 -.198 .656 .357 .155 
TMCLA1 -.038 .107 .306 .829 -.191 -.073 -.116 
TMCLA2 .236 .208 .419 .187 .199 .554 .277 
TMCLA3 -.068 -.012 .057 .217 .320 .853 .070 
TMCLA4 .050 .083 -.091 .907 .022 .061 .001 
TMCNA1 .226 .166 .597 .405 -.031 .374 -.181 
TMCNA2 .306 -.003 .265 .759 -.054 .184 .157 
TMCNA3 -.031 .200 .776 .171 .077 .133 -.106 
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Table 23 TM Influence Tactics Perceptual congruence – Loadings and Cross-Loadings 
[continued] 
TMCNA4 .133 .096 .937 .053 .051 .084 -.006 
TMCAA1 -.098 .052 -.497 .236 .322 .443 .418 
TMCAA2 -.295 -.267 -.390 -.064 .295 .080 .713 
TMCAA3 -.653 -.167 -.225 .018 .314 .120 .378 
TMCAA4 -.465 .043 -.502 .082 -.059 .158 .550 
 
Some tactics, like collaboration (CL) and consultation (CN), load onto the 
same factor. This may be because the items are very similar. For example, 
CL “offers assistance to team members…,” And CN “invites team members to 
suggest…,” Conceptually, both of these tactics are considered as soft tactics, 
and previous studies (e.g., Yukl and Tracey 1992) have often found strong 
correlation between the two tactics. Also, some tactics, like pressure, did not 
load onto a single factor. This may be due to the small sample size. Because 
the IBQ questionnaire was well established and because we had a small 
sample size, we decided not to alter the items.  
 
4.6.4 CONTROL LOSS 
 Three dimensions— loss of control over people, loss of control over 
processes and loss of control over resources—are used to capture control 
loss. Items for these three dimensions are developed using relevant literature 
in project management and control loss. Three dimensions— loss of control 
over people, loss of control over processes and loss of control over 
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resources—are used to capture control loss. Items for these three dimensions 
are developed using relevant literature in project management and control 
loss. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Results in tables 24 and 25 reveal some loading issues with respect to 
PMCLP6 “overall there is not enough control of team members,” PMCLPr5 
“overall there is not enough control over management processes” and 
TABLE 24 TM CONTROL LOSS – 
PILOT STUDY LOADINGS AND 
CROSS-LOADINGS  
 
1 2 3 
TMCLP1 -.081 -.052 .769 
TMCLP2 .130 .875 .274 
TMCLP3 -.054 .850 .294 
TMCLP4 .539 .787 -.062 
TMCLP5 .510 .760 -.003 
TMCLP6 .702 .608 -.185 
TMCLPR1 .429 .477 .599 
TMCLPR2 .454 .576 .326 
TMCLPR3 .220 .253 .794 
TMCLPR4 .271 .362 .720 
TMCLPR5 .404 .127 .787 
TMCLPR6 .628 .093 .634 
TMCLRE1 .474 .235 .221 
TMCLRE2 .633 .017 .493 
TMCLRE3 .850 .133 .162 
TMCLRE4 .678 .178 .357 
TMCLRE5 .775 .188 .229 
TMCLRE6 .803 .346 .229 
TMCLRE7 .882 .263 .008 
TMOCL .665 .131 .449 
TABLE 25 PM CONTROL LOSS – 
PILOT STUDY LOADINGS AND 
CROSS-LOADINGS 
 
1 2 3 
PMCLP1 .119 .185 .712 
PMCLP2 .090 .106 .876 
PMCLP3 .058 .321 .825 
PMCLP4 .722 -.074 .399 
PMCLP5 .649 .204 .453 
PMCLP6 .865 .272 -.076 
PMCLPR1 .140 .702 .429 
PMCLPR2 .261 .729 .272 
PMCLPR3 .018 .725 .369 
PMCLPR4 .178 .597 .613 
PMCLPR5 .525 .472 .266 
PMCLPR6 .931 .088 .127 
PMCLRE1 .699 .395 .091 
PMCLRE2 .611 .130 .358 
PMCLRE3 .743 .390 .121 
PMCLRE4 .726 .492 -.280 
PMCLRE5 .868 -.068 .230 
PMCLRE6 .586 .595 -.116 
PMCLRE7 .786 .434 -.091 
PMOCL .888 .084 .115 
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PMCLPr6 “overall there is not enough control over technical processes.” As 
such, it may be better to group the “overall” items together. Also, there is the 
possibility that the length of the survey could have influenced the participants’ 
responses (i.e., participants could have paid less attention while responding 
to control loss items because it was placed at the end of the survey). This can 
be rectified by reorganizing the survey contents (i.e., listing all of the items 
pertaining to research constructs in the beginning of the survey followed by 
general questions). Listed below is the original and modified version of 
changed items used to capture control loss.  
 
TABLE 26 MODIFIED CONTROL LOSS ITEMS 
 Original Modifications 
LP4 Team members often do not follow development processes  
(e.g., design and code reviews) 
It is difficult to get team members to 
complete assigned tasks. 
LP5 It is difficult to get team members to complete assigned 
tasks. 
Team members often do not follow 
development processes  (e.g., design 
and code reviews) 
CL New item added Overall, this project is out of control 
Italics indicate problem items 
 
 
 
4.7 CORRELATION COEFFICIENTS 
Correlation coefficients are computed to assess the relationship between 
the research constructs and the outcome variable. Also, the relationship 
between control loss and other performance variables are examined.  
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4.7.1 CONTROL STRATEGY CONGRUENCE AND CONTROL LOSS 
It was hypothesized that both types of congruence for control strategy will 
be negatively associated with control loss. In particular two types of 
congruence are observed: 1) communicational congruence, which refers to 
the level of shared understanding between the project manager and team 
member regarding the control strategy and 2) perceptual congruence, which 
refers to level of agreement between the project manager and team member 
regarding the appropriateness of the control strategy. For main the data 
analysis, polynomial regression (PR) will be used. However, due to sample 
size constraints, PR cannot be applied for the pilot data; instead, the absolute 
difference score is used. The procedure described by Edwards (1994; 2001) 
is used to compute the absolute difference score index. The difference scores 
are standardized, and the correlation coefficients are computed between the 
standardized scores and control loss.  
TABLE 27 CONTROL STRATEGY – CORRELATION BETWEEN COMMUNICATIONAL 
CONGRUENCE AND CONTROL LOSS 
 Outcome Behavior Self Clan 
PMCLP .022 .315 .425 .048 
PMCLPr .120 .375 .251 -.009 
PMCLRES -.049 .375 .293 .099 **Correlation significant at the 0.01 level (2-tailed) *Correlation significant at the 0.05 level (2-tailed) 
TABLE 28 CONTROL STRATEGY – CORRELATION BETWEEN PERCEPTUAL 
CONGRUENCE AND CONTROL LOSS 
 Outcome Behavior Self Clan 
PMCLP .345 .150 .302 .033 
PMCLPr .100 .081 .218 .016 
PMCLRES .092 .323 .034 -.161 
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Results in table 27 and 28 indicate some support to the proposed 
hypothesis. However, most of the correlation coefficients are not significant, 
which may be due to the small sample.  
 
 
4.7.2 DECISION RIGHTS CONGRUENCE AND CONTROL LOSS 
 
It was hypothesized that decision rights congruence will be negatively 
associated with control loss. In particular two types of congruence are 
observed: 1) communication congruence, or the level of shared 
understanding with respect to the project manager and team members 
regarding the location of decision rights and 2) perceptual congruence, or the 
level of agreement between the project managers’ and team members’ 
perceptions regarding the appropriateness of the location of decision rights. 
Again, to examine both types of congruence, the absolute difference score 
index are used instead of PR. The correlations between the standardized 
difference scores and control loss are computed.  
TABLE 29 DECISION RIGHTS – CORRELATION 
BETWEEN COMMUNICATIONAL CONGRUENCE 
AND CONTROL LOSS 
 Authority Responsibility 
PMCLP .149 .201 
PMCLPr .230 .157 
PMCLRES .052 .344 **Correlation significant at the 0.01 level (2-tailed) *Correlation significant at the 0.05 level (2-tailed) 
TABLE 30 DECISION RIGHTS  – 
CORRELATION BETWEEN PERCEPTUAL 
CONGRUENCE AND CONTROL LOSS 
 Authority Responsibility 
PMCLP .150 .328 
PMCLPr .030 .205 
PMCLRES -.430 .019 
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Results in table 29 and 30 indicate some support for the proposed 
hypothesis. The relationship between the constructs is as expected. This is the 
same for the relationship between decision rights alignment and process loss. 
However, most of the correlation coefficients were not significant. This may be 
due to the small sample size.  
 
4.7.3 INFLUENCE TACTICS CONGRUENCE AND CONTROL LOSS 
It was hypothesized that influence tactics congruence will be negatively 
associated with control loss. In particular, two forms of congruence are 
observed: 1) communicational congruence, or congruence with respect to 
understanding the actual influence tactic used and 2) perceptual congruence, 
or congruence with respect to the level of agreement regarding the 
appropriateness of influence being used. The absolute difference score is 
used to examine both types of congruence and the correlation coefficients 
between the standardized scores and control loss are computed.  
Table 31 Influence Tactics – Correlation between Communicational 
Congruence and Control Loss 
 PMCLP PMCLPr PMCLRES 
Rational persuasion .267 .212 -.136 
Ingratiation .427 .275 -.036 
Legitimation .283 .155 .059 
Collaboration .306 .392 .122 
Consultation .307 .405 .159 
Coalition .115 .082 -.056 
Pressure -.098 -.041 .057 **Correlation significant at the 0.01 level (2-tailed) *Correlation significant at the 0.05 level (2-tailed) 
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TABLE 32 INFLUENCE TACTICS – CORRELATION BETWEEN 
PERCEPTUAL CONGRUENCE AND CONTROL LOSS 
 PMCLP PMCLPr PMCLRES 
Rational persuasion .090 .040 -.344 
Ingratiation .058 -.195 -.361 
Legitimation .254 .111 -.367 
Collaboration .122 .073 -.234 
Consultation .021 -.129 -.126 
Coalition .025 -.043 -.390 
Pressure .196 .234 .491* **Correlation significant at the 0.01 level (2-tailed) *Correlation significant at the 0.05 level (2-tailed) 
Results in table 31 and 32 indicate some support to the proposed 
hypothesis. However, most of the correlation coefficients are not significant, 
which again, may be due to the small sample.  
 
4.7.4 CONTROL LOSS, AND ANTICIPATED PERFORMANCE 
In this research, it was argued that control loss reduces the chances for 
project success. This was assessed by computing the correlation between 
control loss and other performance measures.  
 
TABLE 33 CORRELATION – CONTROL LOSS AND ANTICIPATED 
PERFORMANCE 
 PMCLP PMCLPr PMCLRES PMAPERF 
PMCLP 1.000 .760** .600** -.145 
PMCLPr .760** 1.000 .704** -.184 
PMCLRES .600** .704** 1.000 .122 
PMAPERF -.145 -.184 .122 1.000 
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Results in table 33 indicate that control loss was negatively related to 
anticipated performance.  
 
4.7.5 OTHER OBSERVATIONS 
 
For this research, the survey must be completed by two participants: the 
project manager and the team members. To achieve this, the survey is 
designed in two parts. The project manager completes part I of the survey 
and forwards the link through email to his/her team members to complete part 
II of the survey. To ensure that both parties refer to the same project, the 
project manager was asked to specify the name of the selected project in 
his/her email to the team members. The team members were asked to refer 
to the project specified by the project manager. If the team members were 
referring to the project specified by the project manager but provided a 
different name/description in their response to “please specify the selected 
project name…” The project manager was contacted to ascertain that the 
team members were referring to the same project as he/she did. For the main 
data collection, we modified the question to “please specify the project name 
selected by the project manager” and include instructions below this question 
stating that “For all the questions, please refer to this ‘selected project’”.  
Another modification was to reorganize the survey contents. As noted 
earlier, the length of the survey (200+ questions) affected the quality of 
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responses. That is, respondents lose interest or are less attentive to the 
questions posed at the end of the survey.  The content was reorganized such 
that vital questions were listed in the beginning of the survey, while less 
important questions were moved to the end.  To illustrate, questions related to 
the research constructs were moved to the beginning of the survey and were 
followed by general and demographic questions. This was done for both the 
project manager and the team member parts of the survey.  
While the pilot study provided important feedback prior to the major data 
collection, it should be noted that the small size has limitations.  However, the 
pilot helped us identify some issues which were addressed before proceeding 
to the main data collection.  
4.8 CHAPTER SUMMARY  
The purpose of pilot testing is to ensure that there are no major 
hindrances during the main data collection.  In general, all of the proposed 
hypotheses obtained support; however some support was not strong. A major 
reason for this could be the small sample size and the method used to do the 
analysis. Edwards (1994) noted that using the absolute difference index 
approach can yield contrasting results. Accordingly, for the main data analysis 
polynomial regression and the response surface approach will be used. There 
were some minor issues discovered with the survey content; thus, for the 
main data collection the survey content was reorganized.  
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CHAPTER FIVE 
V. DATA COLLECTION AND ANALYSIS 
In this chapter the sample characteristics, details regarding the statistical 
approach used to analysis the main data and the results will be discussed. 
5.1 ORGANIZATION AND PROJECTS 
The sample frame for this dissertation was project managers and team 
members associated with ISD projects. The survey was administered by Market 
Tools to the target respondents. The survey was sent to project managers; once 
the project manager completed part I of the survey, they were asked to forward 
the survey to their team members to complete the part II of the survey. Since an 
external agency was used to collect data, several measures were put in place to 
ensure the survey was responded to by the right individuals. We worked closely 
with a Market Tools representative throughout the data collection process.  
The responses were closely monitored to ensure that projects were 
ongoing and that at least 20 percent and not more than 80 percent of the work 
was completed. In addition, to ensure that respondents were dealing with IS 
projects, several additional items were included in the survey, such as the use of 
CMMI processes, PMP certification, project phase, and nature of the IS project 
being developed. The data collection was done iteratively (i.e., the responses 
were scanned for completeness and adequacy using an online analytic tool, 
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which discarded incomplete/inadequate responses and sent the survey to more 
target respondents until the desired number of responses were obtained.  The 
total time taken to obtain the desired number of responses was 60 days. 
  A total of 700 responses were received out of which 286 responses were 
found useful. There were 60 triads (1 project manager and 2 team members) and 
113 dyads (1 project manager and 1 team member).  As shown in tables 34 and 
35 the organizations in this sample represent a broad range of industries with an 
average of 10,287 employees and an average of 100 IS employees.  
TABLE 34 NUMBER OF FIRMS BY 
INDUSTRY 
Industry type Number of firms 
Agriculture 2 
Banking 1 
Communication 2 
Construction 1 
Consulting 20 
Education 3 
Finance 1 
Government 5 
Health care 3 
Manufacturing 24 
Real Estate 1 
Retail 4 
Software 30 
Transportation 3 
Other 9 
Total                     109 
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TABLE 35 ORGANIZATIONAL CHARACTERISTICS 
 Range Mean Median Std. Deviation N 
Total number of employees 75-180000 10287 1200 26551 113 
Total number of IS employees 25-35000 1000 250 3500 113  
To be included in analysis, the projects needed to meet three criteria: 1) 
the project should be ongoing, 2) the project is currently being managed by the 
responding project manager and 3) at least 20 percent and not more than 80 
percent of the work should be completed. Direct and indirect questions related to 
project activities were included in the survey to ensure that the projects met 
these three criteria. The results are summarized in table 36 and table 37.  The 
average estimated budget was $485,000 with an average duration of 15 months. 
The average percent of work completed was 70 percent, and the average team 
size was seven members.   
A majority of the projects were in the development phase, and most of the 
project related activities were done in-house. This was important because the 
involvement of IS developers and other team members is high during the 
development phase (Kirsch 2004) and because the project manager invest a lot 
of time monitoring team members during this phase (Mahaney 2000). Also, 56 
percent of the projects employed formal development methodologies. However, 
very few organizations use CMMI processes to guide their software 
development. This is consistent with the recent SEI report, which reveals that 
many organizations fail to adopt CMMI practices because they require intense 
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effort, cost and time to implement (Chrissis et al. 2006). In general, the 
descriptive statistics provide support to conclude that the projects considered by 
the respondents meet the three predefined criteria.  
  
TABLE 37 PROJECT CHARACTERISTICS 
 Percent 
Project phase 
Requirement 
Design 
Development 
Testing 
Implementation 
 
12.4 
20.4 
31.9 
15.0 
20.4 
Projects doing 100 percent Analysis in house 50 
Projects doing 100 percent Design in house 52 
Projects doing 100 percent Testing in house 47 
Projects using formal development methodologies 56 
Percent using CMMI level processes 14 
N=113  
5.2 RESPONDENTS PROFILE 
The survey included several questions related to demographics and IT 
professionals to ensure that the right individuals answered the questionnaire.  
 
 
 
TABLE 36PROJECT DESCRIPTIVE STATISTICS 
 Range Mean Median Std. Deviation N 
Project Budget (in 
USD) 
10000-6000000 485000 175000 898000 95 
Duration (months) 6-117 15 12 15 113 
Percent work 
complete 
20-80 70 50 20 113 
Team size 4-33 7 6 5.5 111 
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5.2.1 PROJECT MANAGER  
Most of the project managers (i.e., 55 percent) had some kind of 
professional certification with 31 percent being PMP certified and 30 percent 
holding other related certification. The majority of the respondents had project 
management experience in the range of two to four years with organizational 
tenure of two to four years. The data indicate that the respondents had sufficient 
qualifications to understand and respond to the questionnaire items related to 
project management. The results are summarized in table 38.  
TABLE 38 PROJECT MANAGER DEMOGRAPHICS 
 Percent 
PMP Certified 31  
Other Certification 30 
PM education 
Some college 
2 years college 
4 years college 
Some graduate work 
Master’s 
Doctorate 
 
3.5 
8.8 
44.2 
12.4 
29.2 
1.8 
Experience as Project manager 
0-2 years 
2-4 years 
4-6 years 
6-8 years 
8-10 years 
>10 years 
 
11.5 
22.1 
14.2 
10.6 
8.0 
33.6 
Organizational tenure  
0-2 years 
2-4 years 
4-6 years 
6-8 years 
8-10 years 
>10 years 
 
23.0 
26.5 
14.2 
11.5 
5.3 
19.5  
Since the survey contained questions related to a specific project and a 
project team, it was vital to ensure that the project manager was involved in the 
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project from the initiation phase and had sufficient knowledge regarding the 
project and the involved team members being considered. Two items pertaining 
to project knowledge and team familiarity were included in the survey. Overall, 
the project managers had good knowledge about the project (average score was 
5.42 on a scale of 7) and was familiar with the team members involved in the 
project (average score 5.32).  
 
TABLE 39 PROJECT MANAGER KNOWLEDGE AND 
FAMILIARITY WITH TEAM 
 N Mean Std. Deviation 
Knowledge about the 
project 
113 5.42 1.334 
Familiarity with the 
Team 
113 5.35 1.634 
 
In sum the descriptive statistics in tables 38 and 39 imply that the project 
manager respondents were adequately qualified for this study, and that it is 
viable to consider these responses for analyzing the proposed hypotheses.  
 
5.2.2 TEAM MEMBER PROFILE  
This dissertation collected responses from both the project managers and 
the team members associated with specific ISD projects. Accordingly, several 
items were included to ensure that the team members’ responses met the 
necessary requirements. The overall team member profile is summarized in table 
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40. The majority of the team members had a four-year college degree and ten 
plus years of IS experience. In addition, 48 percent had some kind of IS 
certification. These statistics indicate that the team member respondents had 
adequate IS related knowledge and were familiar with various IS project 
concepts.  Team members employed on a contract basis were rare and made up 
only 3.5 percent of the sample. This eliminates the prior confusion regarding how 
the responses would be influenced by the nature of contract type. In general, the 
respondents’ profiles indicate that the survey was answered by the appropriate 
individuals.  
 
TABLE 40  TEAM MEMBER DEMOGRAPHICS 
 Percent 
TM with IS Certification 48 
TM on contract  3.5  
TM education 
Some college 
2 years college 
4 years college 
Some graduate work 
Master’s 
 
4.4 
5.3 
52.2 
15.9 
22.1 
Experience as IS professional 
0-2 years 
2-4 years 
4-6 years 
6-8 years 
8-10 years 
>10 years 
 
22.1 
19.5 
15.0 
13.3 
7.1 
23.0 
Organizational tenure  
0-2 years 
2-4 years 
4-6 years 
6-8 years 
8-10 years 
>10 years 
 
38.1 
22.1 
12.4 
7.1 
8.8 
11.5  
Since the responses were collected from one or two team members, it 
was vital to ensure that their responses represented the team and not individual 
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preference or personality. The results in table 41 indicate that team member 
respondents were knowledgeable about the project (average score 5.5 on a 
scale of 7), the team member familiarity of other team members (average score 
5.39 on a scale of 7) and team member familiarity of the project manager 
(average score 5.45 on a scale of 7).  
 
TABLE 41 TEAM MEMBER KNOWLEDGE AND FAMILIARITY 
 N Mean Std. Deviation 
Team member project knowledge 113 5.50 1.41 
Team member familiarity of other 
team members 
113 5.39 1.33 
Team member familiarity of Project 
manager 
113 5.45 1.32 
 
Overall, the team member respondents met the necessary requirements, 
indicating that it is viable to consider their responses for analyzing the 
hypotheses.  
 
5.3 VALIDATION OF MEASURES 
 
An important step in the assessment of a research model is assuring that 
the items used to measure the constructs in the model display adequate 
properties that will allow for the interpretation of the results.  In the following 
sections, the validation of the measures is discussed.  Convergent and 
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discriminant validity were assessed using exploratory factor analysis (EFA). 
Since the goal of this study is to explore the possible underlying structure of a set 
of interrelated variables without imposing any preconceived structure on the 
outcome (Child 1990). Previous studies have shown that the chi-square test from 
Lisrel will be slightly higher than the one in EFA because of the different 
multiplicative factors in front of the ML fit function (Bollen et al. 1985). Because 
we are using different constructs from different respondents, we used multiple 
factor analyses.  All of our factor analyses reported the use principal components 
extraction with the Varimax rotation method. The number of variables that load 
highly on a factor and the number of factors needed to explain a variable are 
minimized.  
 There were two survey questionnaires: one relating to the project manger 
and the other relating to the team members. The project manager part consisted 
of items related to communicational congruence. Since the pretest and pilot 
results revealed that project managers’ responses to communicational and 
perceptual scales were not different, a single set of responses were used for 
assessing both types of congruencies. The team member part of the survey had 
two different scales: communicational congruence captured the actual level of 
use on a seven-point Likert scale and perceptual congruence captured the 
appropriate level of use on a seven-point Likert scale. Although the individual 
team members were the respondents, the questionnaire items corresponded to 
the group. Since the intention was to capture the groups’ understanding and 
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perceptions, the scales were aggregated at the group level.  A composite score 
for each construct was computed using the mean score.  
 
5.3.1 CONTROL STRATEGY CONGRUENCE 
 
Control strategy items were included in both the project manager and 
team member surveys.  Four different control strategies—outcome (xO1, xO2), 
behavior (xB1, xB2), self (xS1, xS2) and clan (xC1, xC2) controls—were 
captured. A total of eight items were used. The two types of congruence were 
captured using different scales. Communicational congruence assessed the 
degree of shared understanding regarding the use of a particular control strategy. 
Perceptual congruence assessed the degree of shared perceptions regarding the 
chosen control strategy. Team members responded to both scales 
(TM1O1USE…TM1C2USE) and (TM101APP…TM1C2APP). However, the 
project manager responded to communicational scales only. This was done 
because the results from the pretest and the pilot revealed that project managers’ 
responses did not differ between the two scales.   
Descriptive statistics of control strategy items in different scales are shown 
in table 42. The average scores indicate that all of the control modes were 
employed to approximately the same extent. This is consistent with the control 
literature, which reveals that in ISD projects, a portfolio of control modes should 
be used rather than a single control mode (Kirsch 1997).  While the factor loading 
139  
showed that each control strategy load onto distinct factor. However, the 
literature suggests that project managers use a portfolio of control strategies. 
Hence, confirmatory factor analysis was done to determine how the factors load. 
Results in the appendix A show that model with single second factor displayed 
the best fit. Thus for main hypothesis testing was done by aggregating all the 
control strategy items into a single second order construct.  
 TABLE 42 DESCRIPTIVE STATISTICS OF CONTROL STRATEGY ITEMS 
  Mean Median Std. Deviation N 
Project 
Manager 
Outcome 4.9690 5.5 1.42566 113 
Behavior 4.9027 5.0 1.45292 113 
Self 5.0000 5.0 1.48955 113 
Clan 4.7965 5.0 1.51280 113 
Team member 
USE 
Outcome 5.0133 5.0 1.66565 113 
Behavior 4.8230 5.0 1.66224 113 
Self 4.4912 4.5 1.68896 113 
Clan 4.3230 4.0 1.64061 113 
Team member 
Appropriate 
Outcome 5.1239 5.0 1.32714 113 
Behavior 4.7965 5.0 1.44488 113 
Self 4.9912 5.0 1.41734 113 
Clan 4.6858 5.0 1.48082 113 
 
All of the items measuring control strategies were included in three factor 
analyses, one for the project manager and two for the team members.  
Consistent with the prior control literature (e.g., Kirsch 1996), for all factor 
analyses, the items loaded onto four single factors.  Final factor loadings are 
shown in tables 43, 44, and 45.  
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TABLE 43 FACTOR LOADINGS AND CROSS LOADINGS – PM CONTROL 
STRATEGY COMMUNICATIONAL CONGRUENCE ITEMS 
 Factor 1 Factor 2 Factor 3 Factor 4 
PMO1 .886 .274 .139 .207 
PMO2 .784 .384 .291 .026 
PMB1 .319 .838 .070 .223 
PMB2 .278 .904 -.005 .096 
PMS1 .195 .055 .910 .276 
PMS2 .212 .005 .854 .396 
PMC1 .023 .269 .354 .837 
PMC2 .222 .080 .299 .892 
 
 
TABLE 44 FACTOR LOADINGS AND CROSS LOADINGS – TM CONTROL STRATEGY 
COMMUNICATIONAL CONGRUENCE ITEMS 
 Factor 1 Factor 2 Factor 3 Factor 4 
TM1O1USE .932 .273 .042 .017 
TM1O2USE .920 .288 .084 -.041 
TM1B1USE .333 .910 -.041 .051 
TM1B2USE .242 .937 -.111 .035 
TM1S1USE .059 -.070 .929 .320 
TM1S2USE .075 -.097 .912 .351 
TM1C1USE -.032 .059 .353 .906 
TM1C2USE .004 .037 .301 .930 
 
TABLE 45 FACTOR LOADINGS AND CROSS LOADINGS – TM CONTROL STRATEGY 
PERCEPTUAL CONGRUENCE ITEMS 
 Factor 1 Factor 2 Factor 3 Factor 4 
TM1O1APP .919 .228 .177 .040 
TM1O2APP .899 .293 .141 .069 
TM1B1APP .291 .904 -.022 .110 
TM1B2APP .209 .938 -.055 .045 
TM1S1APP .141 -.034 .934 .275 
TM1S2APP .188 -.051 .914 .304 
TM1C1APP .006 .110 .278 .918 
TM1C2APP .099 .052 .271 .921 
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TABLE 46 VALIDITY OF CONTROL STRATEGY SCALE 
 Mean Std Dev Rotated sum of squares 
loading 
Total 
variance 
extracted 
Internal 
consistency 
(Cronbach’s alpha) 
PM scale 39.34 8.98 3.15 52.7% .871 
TM Use 
scale 
37.30 8.45 3.14 39.4% .771 
TM Appr. 
scale 
39.19 7.7 1.91 43.7% .813 
 
Table 46 shows the final measures and the total variance extracted. The 
PM and TM scales account for 52.69 percent, 39.4 percent and 43.7 percent of 
the variance, respectively.  Based on the factor loadings and the amount of 
variance explained, the constructs were determined to have adequate 
convergent and discriminant validity.  Both the PM and TM scales demonstrate 
high reliability with Cronbach’s alphas of .871, .771 and .813. 
 
5.3.2 DECISION RIGHTS CONGRUENCE 
Decision rights items were included in both the project manager and team 
member surveys. The items that were included reflected two dimensions: 
authority and responsibility. A total of 15 items (authority= seven items and 
responsibility= eight items) were used to measure decision rights. All of the items 
were included in both the project manager and team member surveys. The two 
types of congruence were captured using different scales. Communicational 
congruence assessed the degree of shared understanding regarding the level of 
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decision rights assigned to the project manager. Perceptual congruence 
assessed the degree of shared perceptions regarding the level of decision rights 
assigned to the project manager. Team members responded to both scales 
(TM1A1ACT…TM1R8ACT) and (TM1A1APP…TM1R8APP). However, the 
project manager responded to the communicational scale only. This was done 
because the results from the pretest and the pilot revealed that the project 
managers’ responses did not differ between the two scales. The descriptive 
statistics are shown in table 47.   
TABLE 47 DESCRIPTIVE STATISTICS OF DECISION RIGHT ITEMS 
 Mean Median Std. Deviation N 
PMAUTH 5.18 5.15 1.43 113 
PMRESP 5.66 5.87 .96 113 
TMAUTHACT 4.26 4.29 1.73 113 
TMRESPACT 4.64 4.87 1.32 113 
TMAUTHAPP 4.64 4.57 1.39 113 
TMRESAPP 4.67 4.87 1.32 113 
 
All of the items were included for the three factor loadings. The final factor 
loadings are shown in tables 48, 49 and 50. Item PMRES6 does not load well 
onto any single factor. It is possible that the respondents were not able to 
differentiate between authority and responsibility with respect to resources.  
However, this is not true for the perceptual congruence scale. The item was kept 
to maintain consistency between the two scales. 
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TABLE 48 FACTOR LOADINGS AND 
CROSS LOADINGS – PM DECISION 
RIGHT COMMUNICATIONAL 
CONGRUENCE ITEMS 
 
Factor 1 Factor 2 
PMAUTH1 .729 .418 
PMAUTH2 .766 .472 
PMAUTH3 .805 .331 
PMAUTH4 .882 .110 
PMAUTH5 .874 .266 
PMAUTH6 .832 .110 
PMAUTH7 .873 .133 
PMRES1 .108 .865 
PMRES2 .020 .865 
PMRES3 .140 .804 
PMRES4 .300 .690 
PMRES5 .399 .665 
PMRES6 .513 .521 
PMRES7 .399 .739 
PMRES8 .391 .642 
TABLE 49 FACTOR LOADINGS AND 
CROSS LOADINGS – TM DECISION RIGHT  
COMMUNICATIONAL CONGRUENCE 
ITEMS  
 
Factor 1 Factor 2 
TM1A1ACT .768 .499 
TM1A2ACT .703 .543 
TM1A3ACT .779 .488 
TM1A4ACT .858 .277 
TM1A5ACT .873 .308 
TM1A6ACT .868 .291 
TM1A7ACT .891 .224 
TM1R1ACT .340 .858 
TM1R2ACT .243 .909 
TM1R3ACT .219 .909 
TM1R4ACT .340 .845 
TM1R5ACT .440 .792 
TM1R6ACT .566 .639 
TM1R7ACT .381 .812 
TM1R8ACT .502 .698 
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TABLE 50 FACTOR LOADINGS AND 
CROSS LOADINGS – TM DECISION 
RIGHT  PERCEPTUAL CONGRUENCE 
ITEMS  
 
Factor 1 Factor 2 
TM1A1APP .768 .324 
TM1A2APP .694 .411 
TM1A3APP .772 .367 
TM1A4APP .772 .371 
TM1A5APP .787 .400 
TM1A6APP .835 .281 
TM1A7APP .871 .150 
TM1R1APP .379 .741 
TM1R2APP .305 .721 
TM1R3APP .249 .749 
TM1R4APP .230 .796 
TM1R5APP .308 .791 
TM1R6APP .269 .703 
TM1R7APP .295 .815 
TM1R8APP .354 .697 
 
Table 51 shows the final measures and total variance extracted. The PM 
and TM scales account for 55.1 percent, 71.05 percent and 58.56 percent of the 
variance, respectively.  Based on the factor loadings and the amount of variance 
explained, the constructs were determined to have adequate convergent and 
discriminant validity.  Both the PM and TM scales demonstrate high reliability 
with Cronbach’s alphas of .941, .971 and .949. For main hypothesis both 
authority were combined into a single second order factor based on the results 
from confirmatory factor analysis.  
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5.3.3 INFLUENCE TACTICS CONGRUENCE 
Seven different influence tactics were considered in this dissertation. Each 
influence tactic was measured using four items, so a total of 28 items were used. 
All of the items were adapted from the IBQ questionnaire developed by Yukl 
(1992) and associates. Both the project managers and team members 
responded to all influence tactic items. The two types of congruence were 
captured using different scales. Communicational congruence assessed the 
degree of shared understanding regarding the use of a particular influence tactic. 
Perceptual congruence assessed the degree of shared perceptions regarding the 
chosen influence tactic. Team members responded to both scales 
(TM1RP1USE…TM1CA4USE) and (TM1RP1APP…TM1CA4APP). However, the 
project managers responded to the communicational scale only. This was done 
because the results from the pretest and pilot revealed that project managers’ 
responses did not differ between the two scales. Table 52 shows the descriptive 
statistics of all of the items.  
 
 
TABLE 51VALIDITY OF DECISION RIGHTS SCALE 
 Mean Std Dev Rotated sum of squares 
loading 
Total variance 
extracted 
Internal consistency 
(Cronbach’s alpha) 
PM scale 81.53 15.8 5.62 55.1% .941 
TM USE 
scale 
66.72 23.29 6.37 71.05% .971 
TM APP 
scale 
69.65 18.68 5.35 58.56% .949 
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TABLE 52 DESCRIPTIVE STATISTICS OF INFLUENCE TACTIC ITEMS 
  Mean Median Std. Deviation N 
Project 
Manager 
Rational persuasion 5.12 5.5 1.37 113 
Ingratiation 4.65 5.0 1.36 113 
Legitimation 4.85 5.0 1.47 113 
Pressure 3.9 4.0 1.25 113 
Consultation 5.13 5.5 1.56 113 
Collaboration 4.94 5.0 1.17 113 
Coalition 4.17 4.25 1.36 113 
Team 
member USE 
Rational persuasion 4.67 5.0 1.84 113 
Ingratiation 4.18 4.25 1.87 113 
Legitimation 4.25 4.25 1.89 113 
Pressure 3.29 3.0 1.80 113 
Consultation 4.0 4.0 1.81 113 
Collaboration 4.28 4.75 1.94 113 
Coalition 4.0 4.0 1.95 113 
Team 
member 
Appropriate 
Rational persuasion 4.5 5.0 1.64 113 
Ingratiation 4.27 4.5 1.64 113 
Legitimation 4.0 4.25 1.65 113 
Pressure 2.8 2.25 1.3 113 
Consultation 4.81 5.0 1.66 113 
Collaboration 4.7 5.0 1.67 113 
Coalition 3.86 3.75 1.81 113 
 
The final factor loadings are shown in tables 53, 54 and 55. An analysis of 
the PM responses shows that all items except PMPR2 and PMPR4 loaded onto 
seven separate factors. However, an analysis of the TM responses did not 
display any cross loading issues. Since the items were adapted from an 
established questionnaire, and the focus of this study was on influence tactics as 
a whole construct and not on any single tactic, it was decided to retain the two 
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items. For main hypothesis all tactics were combined into a single factor based 
on the confirmatory factor analyses which show that the model with single 
second order factor had the best fit indices. Results are listed in appendix A.  
 TABLE 53 FACTOR LOADINGS AND CROSS LOADINGS – INFLUENCE TACTICS 
COMMUNICATIONAL CONGRUENCE ITEMS 
 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 
PMRP1 .277 .124 -.023 .818 .179 .140 .156 
PMRP2 .225 .304 .002 .776 .208 .267 .132 
PMRP3 .432 .156 .099 .606 .298 .256 -.005 
PMRP4 .143 .166 .160 .772 .237 .171 -.055 
PMIA1 .122 .834 .147 .178 .165 .265 .132 
PMIA2 .178 .813 .130 .228 .269 .135 .166 
PMIA3 .212 .836 .218 .167 .087 .215 .180 
PMIA4 .239 .712 .376 .060 -.103 .223 .218 
PML1 .269 .235 .225 .221 .166 .703 .305 
PML2 .198 .291 .176 .094 .197 .781 .186 
PML3 .324 .262 .163 .199 .216 .719 .151 
PML4 .331 .047 .027 .497 .108 .611 .078 
PMPR1 -.099 .240 .019 .094 .180 .247 .777 
PMPR2 .077 .120 .514 -.254 -.282 .121 .473 
PMPR3 .066 .030 .218 .072 .189 .038 .834 
PMPR4 .139 .042 .643 -.165 -.221 -.032 .527 
PMCL1 .426 .050 -.083 .276 .684 .077 .224 
PMCL2 .192 .144 -.041 .206 .778 .291 .076 
PMCL3 .340 .215 .115 .188 .638 .071 .230 
PMCL4 .258 .073 .069 .185 .764 .247 .082 
PMCN1 .762 .238 .044 .244 .336 .330 .054 
PMCN2 .740 .191 .081 .268 .329 .361 .057 
PMCN3 .726 .214 .045 .298 .320 .363 .093 
PMCN4 .778 .236 .073 .276 .303 .259 .060 
PMCA1 .108 .235 .718 .203 .054 .083 .267 
PMCA2 .051 .373 .637 .174 .246 .234 .093 
PMCA3 -.008 .109 .856 .090 .057 .107 .197 
PMCA4 .026 .197 .826 .002 .036 .192 .096 
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TABLE 54 FACTOR LOADINGS AND CROSS LOADINGS – INFLUENCE TACTICS 
COMMUNICATIONAL CONGRUENCE ITEMS 
 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 
TM1RP1USE .881 .124 .291 .038 .168 .168 .013 
TM1RP2USE .869 .169 .278 .000 .191 .235 .007 
TM1RP3USE .851 .153 .255 .020 .210 .274 .043 
TM1RP4USE .863 .150 .216 .042 .156 .298 .021 
TM1IA1USE .115 .893 .194 -.029 .098 .187 .003 
TM1IA2USE .187 .887 .156 -.066 .162 .082 .065 
TM1IA3USE .120 .936 .159 .010 .110 .060 .082 
TM1IA4USE .087 .933 .062 .004 .064 .071 .114 
TM1L1USE .303 .174 .811 .181 .187 .096 .178 
TM1L2USE .234 .184 .838 .097 .124 .231 .115 
TM1L3USE .202 .174 .858 .068 .154 .211 .141 
TM1L4USE .275 .115 .843 .100 .135 .163 .133 
TM1PR1USE .069 .042 .108 .847 .232 .124 .110 
TM1PR2USE -.056 -.057 .076 .893 .008 .021 .166 
TM1PR3USE .084 -.034 .104 .893 .180 .085 .123 
TM1PR4USE .004 -.021 .064 .898 .104 -.051 .190 
TM1CL1USE .231 .098 .119 .150 .882 .220 .125 
TM1CL2USE .128 .134 .188 .100 .874 .183 .101 
TM1CL3USE .192 .099 .131 .195 .877 .191 .148 
TM1CL4USE .147 .150 .152 .168 .871 .246 .084 
TM1CN1USE .211 .129 .186 .076 .182 .915 -.038 
TM1CN2USE .231 .115 .183 .035 .216 .908 -.040 
TM1CN3USE .243 .071 .209 .050 .230 .891 -.071 
TM1CN4USE .255 .135 .142 .044 .239 .884 -.059 
TM1CA1USE -.005 .095 .152 .101 .115 -.076 .934 
TM1CA2USE .005 .109 .132 .152 .093 .006 .927 
TM1CA3USE .015 .016 .076 .185 .105 -.074 .912 
TM1CA4USE .063 .047 .105 .177 .074 -.020 .937 
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 TABLE 55 FACTOR LOADINGS AND CROSS LOADINGS - TM INFLUENCE TACTICS 
PERCEPTUAL CONGRUENCE  
 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 
TM1RP1APP .805 .103 .250 .137 .116 .177 .117 
TM1RP2APP .814 .157 .216 .059 .193 .254 .032 
TM1RP3APP .792 .132 .267 .097 .127 .242 .082 
TM1RP4APP .799 .151 .142 .035 .233 .293 .068 
TM1IA1APP .082 .882 .228 -.003 .007 .071 .077 
TM1IA2APP .205 .810 .173 .016 -.009 .085 .123 
TM1IA3APP .134 .915 .070 .043 .059 .044 .097 
TM1IA4APP .041 .895 .053 .006 .036 -.007 .170 
TM1L1APP .214 .197 .845 -.030 .108 .136 .168 
TM1L2APP .155 .139 .861 .006 .114 .222 .147 
TM1L3APP .183 .094 .876 .083 .126 .202 .166 
TM1L4APP .310 .164 .794 .069 .116 .138 .084 
TM1PR1APP .211 .089 .049 .830 .082 .082 .053 
TM1PR2APP -.098 -.026 -.048 .863 .032 .036 .091 
TM1PR3APP .102 .024 .097 .894 .070 .112 .003 
TM1PR4APP .068 -.027 .012 .850 .030 -.044 .268 
TM1CL1APP .177 .045 .047 .097 .912 .178 .013 
TM1CL2APP .096 .050 .160 -.011 .924 .110 .055 
TM1CL3APP .183 -.020 .112 .094 .918 .117 .078 
TM1CL4APP .124 .025 .105 .065 .936 .128 .051 
TM1CN1APP .214 .064 .197 .059 .139 .929 -.008 
TM1CN2APP .201 .062 .168 .040 .167 .928 .001 
TM1CN3APP .250 .016 .181 .093 .123 .916 .036 
TM1CN4APP .255 .072 .160 .046 .158 .907 .001 
TM1CA1APP .001 .120 .173 .068 .016 .008 .943 
TM1CA2APP .072 .179 .181 .118 .070 .018 .901 
TM1CA3APP .087 .090 .060 .142 .063 -.004 .926 
TM1CA4APP .109 .110 .104 .104 .047 .013 .930 
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TABLE 56 VALIDITY OF INFLUENCE TACTICS SCALE 
 Mean Std Dev Rotated sum of squares 
loading 
Total variance 
extracted 
Internal 
consistency 
(Cronbach’s alpha) 
PM scale 131.75 28.24 3.53 44.5% .949 
TM Use scale 115.23 33.18 3.89 38.3% .935 
TM Appr scale 116.23 27.89 3.86 33.12% .920  
Table 56 shows the final measures and total variance extracted. The PM 
and TM scales account for 44.5 percent, 33.18 percent and 27.8 percent of the 
variance, respectively.  Based on the factor loadings and on the amount of 
variance explained, the constructs were determined to have adequate 
convergent and discriminant validity.  Both the PM and TM scales demonstrate 
high reliability with Cronbach’s alphas of .949, .935 and .920. 
 
 
5.3.4 CONTROL LOSS 
Control loss items measure the extent to which there are slippages in 
regards to the original project intentions. Three dimensions—control loss over 
people (CLP), control loss over processes (CLPR) and control loss over 
resources (CLRE)—were used. A total of 20 items were used to capture all three 
of the dimensions. As with the other items, the control loss measures were 
included on both the project managers’ and the team members’ surveys, 
although only the project managers’ responses are used for hypothesis analysis. 
The descriptive statistics of the control loss items are shown in table 57. The final 
factor loadings are displayed in tables 58 and 59. One item (PMCLPR1) in the 
151  
project manager scale loaded below 0.7 (loading .644); however, since the 
control measures were self developed and exploratory in nature, using a lower 
benchmark of 0.4 is reasonable (Pett et al., 2003; Raubenheimer, 2004).  As 
expected, the items loaded onto three distinct factors. However, for the analysis, 
a composite measure of control loss was used. This option was chosen because 
the correlation between the three dimensions was significant.  Table 61 shows 
the correlation between the dimensions. Also, even though the three dimensions 
loaded onto three different factors the CFA results listed in the appendix-A 
provided support for aggregating all the dimensions were aggregated into a 
single second order construct. The overall control loss scale depicts good 
reliability with Cronbach’s alpha .968 and .973 for the PM and TM scales, 
respectively. The total variance extracted is 60.26 percent and 69.19 percent for 
both the PM and TM scales.   
 TABLE 57 CONTROL LOSS ITEM STATISTICS 
  # of 
items 
Mean Median Std. Deviation N 
Project 
manager 
 People 6 3.1608 3.33 1.33 113 
Process 7 3.4374 3.42 1.09 113 
Resources 7 3.4665 4.0 1.34 113 
Team 
member 
 People 6 3.1180 3.0 1.22 113 
Process 7 4.0088 4.0 1.20 113 
Resources 7 4.1024 4.0 1.29 113   
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TABLE 60 VALIDITY OF CONTROL LOSS SCALE 
 Mean Std Dev Rotated sum of squares loading Total variance 
extracted 
Internal consistency 
(Cronbach’s alpha) 
PM scale 67.29 23.30 5.21 62.63% .968 
 
TM Scale 75.49 20.94 6.58 69.19% .973 
 
 
 
TABLE 58 FACTOR LOADINGS AND CROSS-
LOADINGS PM CONTROL LOSS  
 
1 2 3 
PMCLP1 .791 .247 .340 
PMCLP2 .699 .385 .448 
PMCLP3 .808 .225 .238 
PMCLP4 .779 .354 .331 
PMCLP5 .727 .326 .455 
PMCLP6 .705 .307 .380 
PMCLPR1 .473 .644 .141 
PMCLPR2 .445 .707 .135 
PMCLPR3 .305 .801 .341 
PMCLPR4 .235 .804 .467 
PMCLPR5 .128 .822 .338 
PMCLPR6 .287 .839 .269 
PMCLPR7 .276 .771 .361 
PMCLRE1 .359 .272 .718 
PMCLRE2 .250 .165 .814 
PMCLRE3 .443 .382 .840 
PMCLRE4 .402 .454 .797 
PMCLRE5 .310 .380 .806 
PMCLRE6 .394 .315 .854 
PMCLRE7 .411 .337 .836 
TABLE 59 FACTOR LOADINGS AND CROSS-
LOADINGS TM CONTROL LOSS 
 
1 2 3 
TM1CLP1 .902 .344 .181 
TM1CLP2 .904 .322 .169 
TM1CLP3 .873 .261 .159 
TM1CLP4 .864 .334 .211 
TM1CLP5 .855 .366 .155 
TM1CLP6 .908 .342 .173 
TM1CLPR1 .381 .874 .263 
TM1CLPR2 .351 .861 .263 
TM1CLPR3 .345 .827 .297 
TM1CLPR4 .360 .790 .342 
TM1CLPR5 .326 .805 .336 
TM1CLPR6 .407 .822 .254 
TM1CLPR7 .369 .859 .282 
TM1CLRE1 .171 .263 .929 
TM1CLRE2 .191 .217 .935 
TM1CLRE3 .157 .298 .870 
TM1CLRE4 .193 .217 .868 
TM1CLRE5 .164 .251 .928 
TM1CLRE6 .170 .263 .924 
TM1CLRE7 .174 .276 .914 
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TABLE 61 CORRELATIONS BETWEEN CONTROL LOSS DIMENSIONSONS 
 
PMCLP PMCLPR PMCLRE TMCLP TMCLPR TMCLRE 
PMCLP .937      
PMCLPR .771** .916     
PMCLRE .812** .801** .942    
TMCLP .742** .622** .649** .983   
TMCLPR .683** .528** .635** .704** .984  
TMCLRE .358** .280** .406** .430** .589** .986 
Bolded numbers are reliabilities for individual dimensions  
 
 
5.3.4.1 CONTROL LOSS AND PROJECT PERFORMANCE 
The concept of control loss was argued to be an intermediary measure, 
which will enable project managers to detect slippages in people, processes and 
resources occurring during the project lifetime. Also, it was argued that control 
loss is distinct from other performance measures. To test this factor analysis was 
done with all the control loss items and anticipated project performance items.  
The loadings in table 62 show that performance measures load onto a separate 
factor different from the control loss measures. Thus providing support to the 
argument that control loss is distinct from anticipated performance measures.  
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TABLE 62 FACTOR LOADINGS – CONTROL LOSS AND PROJECT 
PERFORMANCE 
 
Factor 1 Factor 2 Factor 3 Factor 4 
PMCLP1 .759 .259 .266 -.097 
PMCLP2 .665 .404 .386 -.151 
PMCLP3 .750 .295 .252 -.056 
PMCLP4 .759 .338 .332 -.078 
PMCLP5 .670 .348 .405 -.168 
PMCLP6 .723 .295 .362 -.098 
PMCLPR1 .400 .638 .186 -.102 
PMCLPR2 .351 .715 .217 -.002 
PMCLPR3 .317 .803 .227 -.051 
PMCLPR4 .174 .808 .292 -.054 
PMCLPR5 .078 .823 .249 -.131 
PMCLPR6 .271 .847 .228 -.069 
PMCLPR7 .306 .731 .350 -.096 
PMCLRE1 .276 .236 .716 -.091 
PMCLRE2 .285 .138 .812 -.080 
PMCLRE3 .280 .294 .828 -.123 
PMCLRE4 .281 .354 .769 -.162 
PMCLRE5 .237 .311 .787 -.187 
PMCLRE6 .235 .256 .849 -.123 
PMCLRE7 .203 .277 .835 -.157 
PMPP1 .121 -.086 -.306 .807 
PMPP2 .258 -.076 -.278 .767 
PMPP3 -.190 .012 -.057 .875 
PMPP4 -.180 -.047 -.037 .892 
PMPP5 -.179 -.080 -.096 .909 
PMPP6 -.203 -.139 -.003 .846 
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5.4 DYADIC VERSUS TRIADIC RELATIONSHIP 
The sample frame for this work was constituted of project managers and 
team members associated with an information systems development project. The 
project manager was requested to forward the team survey to at least two of 
his/her team members. The received responses were from a mix of one and two 
team members. However, there was a higher number of responses from one 
team member (N=113) compared to two team members (N=60). Since the larger 
sample size is consistent with statistical analysis and results, the dyadic 
relationship (a project manager and one team member) was considered for 
testing the hypotheses. However, it is necessary to ensure that both dyadic and 
triadic data display similar patterns. To test this, correlations were computed for 
(a) between team members, (b) between one team member and the project 
manager and (c) between two team members and the project manager. The 
correlation scores are displayed in table 63. The results showed that dyadic and 
triadic responses display similar patterns. Furthermore, all of the team members’ 
responses were strongly associated, which indicates that considering either 
dyadic or triadic data should yield similar results.  
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TABLE 63 CORRELATION COEFFICIENTS BETWEEN DYADIC AND TRIADIC RESPONSES 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
1 PMCTRL 1.00                  
2 PMDR .61* 1.0                 
3 PMTACT .66** .54** 1.0                
4 TM1CTRLU .31** .32** .22* 1.00               
5 TM2CTRLU .06 .06 .14 .82** 1.00              
6 TM1CTRLA .36** .32** .26** .77** .70** 1.00             
7 TM2CTRLA .32* .18 .25 .67** .76** .85** 1.0            
8 TM1DRU .41** .41** .21* .51** .41** .37** .37** 1.0           
9 TM2DRU .31* .36** .26* .47** .39** .48** .40** .94** 1.0          
10 TM1DRA .37** .36** .23* .48** .46** .37** .38** .91** .85** 1.0         
11 TM2DRA .29* .27* .18 .47** .42** .45** .38** .88** .84** .95** 1.0        
12 TM1TACTU .13 -.06 .04 .51** .48** .26** .29* .47** .37** .34** .29* 1.0       
13 TM2TACTU .16 -.06 .16 .52** .44** .31* .28* .38** .36** .33* .29* .95** 1.0      
14 TM1TACTA .13 -.02 .06 .51** .54** .32** .39** .53** .41** .44** .40** .92** .85** 1.0     
15 TM2TACTA .11 -.13 .21 .57** .54** .42** .43** .45** .38** .42** .39** .87** .88** .95** 1.0    
16 PMCLOSS -.21* -.10 .04 -.50** -.51** -
.33** 
-
.41** 
-
.62** 
-
.56** 
-
.50** 
-
.49** 
-
.65** 
-
.59** 
-
.67** 
-
.64** 
1.0   
17 TM1CLOSS -.29** -.13 .03 -.37** -.28* -
.24* 
-
.36** 
-
.45** 
-.25 -
.37** 
-.21 -
.35** 
-.12 -
.40** 
-.21 .69** 1.0  
18 TM2CLOSS .20 -.01 .22 .62** .55** .45** .41** .61** .57** .58** .57** .90** .93** .91** .95** -
.69** 
-
.202 
1 
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5.5 TEST OF RESEARCH MODEL AND HYPOTHESIS  An important part of being able to test the hypotheses developed in the 
research model is being able to measure the constructs in the model.  The 
previous section described the validation and tests of the constructs’ reliability in 
the model.   The descriptive statistics for the construct measures are shown in 
Table 64.  
 
TABLE 64 DESCRIPTIVE STATISTICS 
  
N Minimum Maximum Mean Std. 
Deviation 
Project manager Control Strategy 113 1.00 7.00 4.9170 1.12321 
Decision Rights 113 1.88 7.00 5.4196 1.07163 
Influence tactics 113 1.93 6.57 4.7054 1.00857 
Control loss 113 1.56 6.56 3.5707 1.06803 
Team member USE Control Strategy 113 1.00 7.00 4.6626 1.05616 
Decision Rights 113 1.06 6.75 4.4515 1.39770 
Influence tactics 113 1.57 6.46 4.1154 1.18503 
Control loss 113 2.00 6.33 3.7460 1.07978 
Team member 
Appropriateness 
Control Strategy 113 1.00 7.00 4.8993 .96288 
Decision Rights 113 1.25 6.67 4.6436 1.24767 
Influence tactics 113 1.71 6.43 4.1511 .99589 
Control Variables Trust 113 1.00 7.00 5.3009 1.32958 
Project complexity 113 1.00 7.00 4.2412 1.28127 
 
 The descriptive statistics listed in table 64 show that most of the ISD 
projects suffer from control loss. Overall, the responses to the various measures 
show sufficient dispersion and indicate enough variation to establish the validity 
of the responses. Further, to determine the relationship between the constructs, 
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correlation scores were computed.  The correlations between the constructs are 
shown in table 65. The correlation scores between the construct were not 
significant, which indicates discriminant validity.  
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TABLE 65 CONSTRUCT CORRELATIONS 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 
1. PMDR .941             
2. PMCONTROL .606** .871          
 
 
3. PMTACTICS .544** .657** .949      
 
  
 
 
4. TM1CONTROLUSE .316** .303** .217* .771     
 
  
 
 
5. TM1DRACT .406** .408** .211* .506** .971    
 
    
6. TM1TACTICSUSE -.006 .126 .042 .506** .471** .930        
7. TM1CONTROLAPP .317** .359** .262** .737** .370** .263** .813       
8. TM1DRAPP .367** .373** .231* .485** .903** .340** .375** .920      
9. TM1TACTICSAPP -.021 .127 .066 .512** .527** .925** .322** .436** .949     
10. PMCONTROLLOSS -.127 -.209* .038 -.498** -.619** -.621** -.340** -.499** -.632** .965    
11. TMCONTROLLOSS -.145 -.293** .024 -.368** -.456** -.360** -.251** -.373** -.401** .670** .976   
12. PMTRUST .399** .408** .344** .337** .356** .220* .333** .309** .206* -.328** -.292** .896  
13. COMPLEX .209* .131 .229* -.072 -.106 -.186* .015 -.061 -.176 .320** .232* -.006 .824 
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5.5.1 HYPOTHESES TESTING PROCEDURE 
 
The key objective of this dissertation is to explore the dynamics involved in 
managing ISD projects. The focus is on project manager-team exchange 
relationships. Using agency theory, three variables—control strategies, decision 
rights and influence tactics—were identified. However, unlike prior research, 
these variables are assessed from both the principal’s and the agent’s 
perspectives. The underlying logic was developed using LMX theory, which 
posits that in a supervisor-subordinate dyad, each party has expectations about 
how he or she can benefit from the other party and what must be given in return. 
Failing to meet the other party’s expectations has an adverse affect on the 
relationship quality.  
Two types of congruence—communicational congruence (i.e., the level of 
shared understanding) and perceptual congruence (i.e., the level of agreement 
and its impact of the intermediate outcome variable of control loss)—were 
assessed. Three main hypotheses were proposed. To test them, the fit measures 
were first computed.  The fit here reflects the congruence between the project 
managers’ and the team members’ understanding and agreement. Similar 
studies in the organizational behavior literature suggest using the difference 
score approach to measure fit (for e.g., Edwards 1994). Several different indices, 
including algebraic, absolute and profile similarities, have been used to compute 
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fit. The following section presents a brief overview of the difference score 
approach.  
5.5.2 DIFFERENCE-SCORE APPROACH 
 
The difference score approach has been widely applied in organizational 
behavior literature to examine congruence, which is defined as the fit, match, 
agreement and similarity between two constructs. Examples of such constructs 
include perceived and wanted work attributes (e.g., Chatman 1989), job 
demands and employee abilities (e.g., McGrath 1976) and supervisor and 
subordinate values (e.g., Posner et al., 1985). Despite their widespread use, 
difference scores are prone to numerous methodological problems (Edwards 
2004). For instance, difference scores are often less reliable than either of their 
component measures.  
Difference scores are also inherently ambiguous, given that they combine 
measures of conceptually distinct constructs into a single score. Furthermore, 
difference scores confound the effects of their component measures on 
outcomes and impose constraints on these effects that are rarely tested 
empirically. For example, in classic person environment (P-E) fit theory, French 
et al. (1982) used difference scores to determine the relationship between 
person, environment and stress. Edwards and Harrison (1993) re-analyzed the 
data using polynomial regression analysis and not only found ambiguities in the 
results of P-E fit theory, but also provided a more in-depth understanding of the 
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phenomenon. Of the 45 significant relations with strain reported by French et al. 
(1982), the constraints imposed by difference scores were supported in only 
three cases. Finally, difference scores reduce an inherently three-dimensional 
relationship between their component measures and the outcome to two 
dimensions. As a result, recent studies discard difference score approach and 
employ polynomial regression and response surface graphs to compute fit 
measures. The following section presents a brief overview of polynomial 
regression and the response surface method.  
 
5.6 POLYNOMIAL REGRESSION AND RESPONSE SURFACES AS 
SOLUTIONS 
 The problems caused by using the difference score method can be 
overcome by using polynomial regression analysis (Edwards 1994; Edwards 
1995; Edwards 2002a; Edwards 2002b; Edwards 2007). Polynomial regression 
replaces differences scores with component measures that constitute the 
difference and higher-order terms, such as the squares and products of these 
measures. In this dissertation, we follow the procedure suggested by Edwards 
(2003) and associates.  
Polynomial regression presents an alternative technique for determining 
the separate and joint contributions of expectations and actual performance to an 
outcome (see Edwards 2002). Edwards and Harrison (1993) proposed the use of 
polynomial regression to capture the nuances of the response surface associated 
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with constructs traditionally analyzed with difference scores and traditional linear 
regression models (see also Edwards and Parry 1993). An advantage of 
polynomial modeling is its ability to represent a wide variety of relationships, such 
as algebraic differences, absolute differences and squared differences, without 
the analytical limitations inherent in the methodologies in prior expectation 
confirmation literature (Edwards 1994b). Therefore, to address the 
methodological shortcomings associated with the difference scores, we assess 
understanding and perceptions using separate measures and maintain this 
distinction throughout the analysis.  
This approach improves our ability to capture the impact of understanding 
and perceptions separately and diminishes the impact of hindsight bias and 
dissonance reduction strategies. Polynomial models have been used to examine 
a variety of phenomena, such as goal congruence (e.g., Kristof-Brown and 
Stevens 2001), person-environment fit (e.g., Edwards and Harrison 1993) and 
self-other agreement (e.g., Atwater et al. 1998; Johnson and Ferstl 1999). With 
polynomial regressions, a more complete picture of the relationships among 
understanding, subsequent perceptions and the outcome variables can be 
achieved, thus providing a deeper understanding of the phenomenon in question. 
When examining the relationship among understanding, perceptions and 
outcomes, the relationships for each construct are translated into surface 
features. The resulting data are then tested to examine their support for various 
relationships. Further, response surface analysis, which is a graphical technique, 
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is used to depict a visual representation of the component measures (e.g., 
understanding and perceptions on a particular construct) against a dependent 
variable. The response surface analysis complements the information available 
through a polynomial regression analysis, as the former provides a way to 
visualize the effects. 
The first step in computing congruence is to select the appropriate index. 
In this research, “fit” refers to congruence between project managers’ and team 
members’ perspectives. The fit is directionless, meaning that the sign of the 
difference is not considered because the argument is that as long as difference 
exists, there will be control loss. To illustrate this point, imagine that a project 
manager says that the use of a control strategy is “5,” and the team member 
responds “3” for use and “7” for appropriateness. The PM minus the TM is 2 and 
-2, or the TM minus the PM is -2 and 2; thus, it is argued that in either case, there 
will be control loss. In the first case, there is a misunderstanding on level of use, 
which may lead to team members failing to comply with the project manager’s 
instructions. In the second case, the same outcome is possible because the team 
member feels that the use of the particular control strategy was insufficient. As a 
result, the absolute difference index is considered to measure fit. A brief synopsis 
of the absolute difference index is presented below.  
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5.6.1 ABSOLUTE DIFFERENCE SCORE INDEX 
The traditional approach to assess congruence computes the absolute 
value of the difference score |X – Y| and examines its effect on the outcome 
variable. The coefficient relating a difference score to an outcome is typically 
viewed as the effect of congruence, not as the effect of the difference score 
components. However, because a difference score is calculated from its 
component measures, it captures nothing more than the combined effects of its 
components, and these effects are confounded when they are reduced to a 
single coefficient. Moreover, since the positive and negative scores are treated 
the same, the basic presumption is that both positive and negative scores are 
equally proportioned. When scores are highly skewed in either direction, an 
absolute difference index effectively reduces the possible multiple effects to an 
unidirectional difference (for e.g., French et al., 1982). Also, absolute difference 
indices do not equally represent component measures unless the variances of 
these measures happen to be equal.  
Some researchers have attempted to disentangle absolute difference 
scores from their components by statistically controlling for both component 
measures (e.g., French et al., 1982; O’Brien & Dowling, 1980; Rice, McFarlin, & 
Bennett, 1989; Tsui & O’Reilly, 1989). However, when the component measures 
are controlled, the coefficient on the difference score cannot be interpreted 
separately from the coefficients on the component measures. For example, a 
positive coefficient on an absolute difference is typically interpreted as a V-
166  
shaped relationship between congruence and an outcome. Controlling for the 
component measures can substantially alter the shape of this relationship, 
depending on the coefficients obtained for the component measures. For 
example, if the coefficient on |X – Y| is positive, the coefficient on X equals the 
coefficient on |X – Y|, and the coefficient on Y is the opposite of the coefficient on 
|X – Y|, then the left side of the V-shaped relationship implied by the positive 
coefficient on |X – Y| is flat, meaning that only positive differences are related to 
the outcome. 
The constrained model can be expressed in equation form by introducing 
a dummy variable (labeled W here) that equals 0 when X > Y and equals 1 when 
X < Y: 
Z = b0 + b1(1 – 2W)(X – Y) + e…. (1) 
The term (1 – 2W) reduces to 1 when X is greater than or equal to Y and to –1 
when X is less than Y. Therefore, when (X – Y) is positive or zero, its sign is 
unaltered; whereas when (X – Y) is negative, its sign is reversed. Thus, Eq. (1) is 
equivalent to using an absolute difference score as a predictor. Expanding Eq. 
(1) yields the following: 
Z = b0 + b1X – b1Y – 2b1WX + 2b1WY + e…. (2) 
Now consider an unconstrained piecewise linear equation containing the same 
terms as those in Eq. (2): 
Z = b0 + b1X + b2Y + b3W + b4WX + b5WY + e…(3) 
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Eq. (3) includes W as a separate predictor to obtain unbiased estimates of the 
coefficients on the product terms WX and WY (Aiken & West, 1991; Cohen, 
1978). Comparing Eq. (2) to Eq. (3) reveals that using an absolute difference 
score as a predictor imposes the following constraints on Eq. (3): (a) b1 = –b2, 
(b) b4 = –b5, (c) b3 = 0 and (d) b4 = -2b12 
A major requirement for using Eq. (3) is that both of the component scales 
are equivalent. In this dissertation, we used the same scales for measuring the 
research constructs from both perspectives.  
There is one concern regarding this method: when setting the value of W 
when X=Y, it is advised to set W to 0 or 1 for these cases. However, screening 
the data reveals that cases in which X=Y are minimal compared to the total 
sample size. X and Y correspond to the project managers’ and the team 
members’ responses, respectively. Three different models—(1)  a constrained 
model with |X-Y|, (2)  an unconstrained model with W, WX and WY and (3) a 
higher order model with six quadratic terms X2, XY, Y2, WX2, WXY and WY2—will 
be analyzed. The constrained and higher order models are tested to ensure that 
the component measures in the unconstrained model are not under or over 
estimated. Model fit exists if the unconstrained model explains a greater 
proportion of the variance than the constrained and the higher order models. 
Plus, none of the regression coefficients in the higher model should be 
significant. The columns labeled Fc and FH contain the F-ratios for the test of 
constraints imposed by the absolute difference score, which is equivalent to the 
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test of difference in the R2 values for the constrained and unconstrained 
equations. The column labeled FH contains the F-ratios for the test of higher-
order terms, which for the piecewise linear equation include the six quadratic 
terms X2, XY, Y2, WX2, WXY and WY2.  
Support for the research model must satisfy four conditions: (1) significant 
coefficients on X, Y, WX and WY but not W, (2) coefficients on X and Y that are 
opposite in sign and not significantly different in absolute magnitude, (3) 
coefficients on WX and WY that are opposite in sign and not significantly different 
in absolute magnitude and (4) a coefficient on WX that is not significantly 
different from twice the negative of the coefficient on X2.  
The first condition is related to the fact that the distribution is not skewed 
through the non-significance of W. The significance of the X and Y coefficients 
illustrates that both the project managers’ and the team members’ perspectives 
have direct impacts on the outcome variable. The second condition verifies the 
general form of the model (e.g., control loss is minimized rather than maximized 
along the line of perfect congruence) and rules out situations in which constraints 
are resolved because all of the coefficients are near zero. The third condition 
determines whether the relative magnitudes of the coefficients correspond to the 
model of interest. Finally, the fourth condition ensures that the model does not 
underestimate the complexity of the joint effects of the components on the 
outcome. The third and fourth conditions provide support for the model when 
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their associated tests are not statistically significant. Therefore, it is important to 
establish that these tests have adequate statistical power (Cohen, 1988). 
TABLE 66 SUMMARY OF CONDITIONS AND ITS IMPLICATIONS 
Conditions Implications 
b1 is significant The project manager’s perspective has an effect on control loss 
b2 is significant The team member’s perspective has an effect on control loss 
b1 and b2 have 
opposite signs 
Control loss is maximized along the line of congruence 
b3 and b4 are 
significant and 
have opposite 
signs 
The difference between the project manager’s and the team member’s 
responses affects control loss 
 
A major concern with the above defined procedure is multicollinearity, 
particularly among W, WX and WY. This represents “non-essential ill-
conditioning,” which can be overcome by centering X and Y (Edwards 2002). To 
maintain the interpretability, X and Y are centered using the midpoint of their 
shared scale (4). Note that this rescaling simply changes the point along the X=Y 
line at which b3 is estimated and has no effect on other coefficients in Eq. (1), the 
obtained R2 or the tests of all four constraints as a set (Edwards 1984). Centering 
the independent variables eliminates multicollinearity problems by reducing the 
correlation with other independents. Note that centering will not change the 
assessment of the significance of an independent variable, but it may change the 
correlations of that variable with others. Since interaction terms are particularly 
prone to multicollinearity, centering is particularly (but not exclusively) 
appropriate for variables whose interactions are being modeled (Cronbach 1984).  
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Besides the above steps, response surface graphs will be used. The 
response surface methodology comprises a collection of procedures for 
estimating and interpreting three-dimensional surfaces relating two variables to 
an outcome (Edwards 2002). Using the response surface is important because 
prior research notes that congruence models rarely survive the PR analysis 
(Edwards 1994). Hence, using response surface becomes important to gain a 
better understanding of the effect of congruence.  
 
5.7 CONGRUENCE 
 
In this dissertation, two aspects of congruence were examined. 
Communicational congruence refers to the level of shared understanding and 
perceptual congruence assesses the level of agreement between the project 
manager and the team member. During the pretest and pilot, it was found that 
project managers responded similarly to both the use and appropriateness 
scales. Hence, the project manager survey included only the use scale because 
it was assumed that there is little or no difference between the use and 
appropriateness scales for project managers. For the team member survey, two 
separate scales were used: TM##Use for communicational congruence and 
TM*APP for perceptual congruence. However, since the team members 
responded to both of the scales at the same time, it is important to evaluate the 
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differences between the two scales. To determine this, we analyzed the 
correlation between the responses for the two different scales.  
 
TABLE 67 CORRELATIONS BETWEEN TWO ASPECTS OF CONGRUENCE 
 
1 2 3 4 5 6 
1. TMCONTROLUSE 1.000      
2. TMCONTROLAPP .737** 1.000     
3. TMDRACT .506** .370** 1.000    
4. TMDRAPP .485** .375** .903** 1.000   
5. TMTACTICSUSE .506** .263** .471** .340** 1.000  
6. TMTACTICSAPP .512** .322** .527** .436** .925** 1.000 
 
The correlations in table 67 indicate a strong overlap between the two 
types of congruence. This is not very surprising given that prior research has 
shown similar results (e.g., Hattwick et al., 1983). However, the strong overlap 
does not imply that both congruencies are tautological. There have been 
instances in which only one type of congruence has been present (O’Brien et al., 
1980). A possible explanation for the strong overlap may be due to team 
members responding to both scales during the same time in the survey. 
Nevertheless, it is important to test the individual effects of each type of 
congruence on control loss. Using polynomial regression helps to maintain the 
distinctness between the two scales.  
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5.7.1 CONTROL STRATEGY CONGRUENCE AND CONTROL LOSS 
 
A project manager uses control strategies to establish various reward 
structures to ensure that team members’ actions are aligned with the project 
objectives. The control strategies change or evolve during the project (Kirsch 
2004). The factors contributing to the change control include role expectations, 
the nature of controller and controllee relationship and task characteristics 
(Kirsch 2004).  Consequently, it was argued that project managers and team 
members should share a common understanding regarding the implemented 
control strategy. From a team functional view, it was argued that both parties 
need to have a mutual understanding regarding each other’s expectations in 
order to deliver them (Lord et al., 1985).  
H1a proposed that achieving communicational congruence will be 
negatively associated with control loss. To test this hypothesis, the difference 
between the project managers’ and team members’ understanding regarding the 
different control strategies used were evaluated using a seven-point Likert scale 
in which 1 = never used, 4= used to some extent and 7 = heavily were captured. 
The PM and TM responses were entered into the model as independent 
predictor variables along with the control variables trust and project complexity in 
a stepwise manner (i.e., first only control variables were entered followed by the 
constrained model, the unconstrained model and the quadratic model. The 
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regression results are displayed in table 68. The regression model 
CONTROLComm was significant, and the variance explained was significant.  
TABLE 68 CONTROL STRATEGY - COMMUNICATIONAL CONGRUENCE AND CONTROL LOSS 
   Constrained 
Equation 
Unconstrained Equation  
 Trust Complexity |X-Y| R2 X Y W WX WY R2 Adj 
R2 
Fc FH 
Contro
l 
Comm 
-.16* .339*** .174* .385 .079 -.51*** -.10 -.29* .354* .41 .375 10.61** 6.14 
X – Project manager, Y – Team member, *p<.05, **p<.01, ***p<.001 
 
For communicational congruence (CONTROLComm), the absolute 
difference score was significant and the coefficients were consistent with the 
expected pattern (i.e., positive coefficients on X and WY, negative coefficients on 
Y and WX, non-significant coefficient on W). This suggests that control loss is 
reduced when there is congruence between project managers’ and team 
members’ understanding regarding the control strategy being used. The 
unconstrained model explained the greater proportion of variance better than the 
constrained and the higher order models. In addition, none of the regression 
coefficients in the higher order model were significant. Thus it is reasonable to 
conclude the unconstrained equation fits the model and does not underestimate 
higher order effects. The independent variables in the unconstrained model 
yielded an Adj.R2 of .375 (F=10.61, p<.001).  
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FIGURE 6 CONTROL STRATEGY - COMMUNICATIONAL CONGRUENCE AND CONTROL LOSS 
 
The response surface graph shows that control loss was lowest when TM 
and PM are both high.  Further, control loss increased as both TM and PM 
decreased.  However, an increase in control loss was more associated with 
declines in TM than it was for PM; that is, declines in TM were strongly 
associated with an increase in control loss when PM is high.  In addition, declines 
in PM were somewhat less strongly associated with an increase in control loss 
when TM is high. 
In H1b, it was argued that the level of agreement between the project 
manager and the team member regarding the appropriateness of a control 
strategy will be negatively associated to control loss. The basis for this contention 
was drawn from the functional team leadership literature, which predicts that in a 
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supervisor-subordinate dyad, each party has expectations about how he or she 
can benefit from the other party and what must be given in return. Failing to meet 
the other party’s expectations has an adverse affect on the desired outcome 
(Dansereau et al. 1975; Kozlowski et al. 2006). To test this hypothesis, 
responses regarding  the extent to which each control strategy should have been 
used were measured with on a seven-point Likert scale (with1 = never use, 4 = 
use to some extent and 7 = use heavily) was obtained from team members. For 
the project manager section, responses from communicational congruence were 
used. This was done because there was no difference in the project managers’ 
responses to the two different scales. The PM and TM responses were entered 
into the model as independent predictor variables along with the control variables 
of trust and project complexity in a stepwise manner (i.e., first, only control 
variables were entered followed by the constrained model, the unconstrained 
model and the quadratic model). The regression model CONTROLPer was 
significant.  The regression results are show in table 69.   
TABLE 69 CONTROL STRATEGY - PERCEPTUAL CONGRUENCE AND CONTROL LOSS 
   Constrained 
Equation 
Unconstrained Equation  
 Trust Complexit
y 
|X-Y| R2 X Y W WX WY R2 Adj 
R2 
Fc FH 
CONTR
OL Per 
-.132* .29*** .164 .290 .04 -.31* -.074 -.23 .24 .31 .261 6.61** 4.3 
 
For perceptual congruence (CONTROLAPP), although the coefficients 
were consistent with the expected pattern, the absolute difference scores (|X-Y|), 
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WX and WY coefficients were not significant.  This suggests weak support for the 
relationship between perceptual congruence and control loss. However, all of the 
three equations yielded significant R2 values. The regression coefficients on the 
higher order model were not significant. As a result, the unconstrained equation 
was considered for further interpretation.  
The independent variables in the unconstrained model yielded an Adj.R2 
of .307 (F=6.641, p<.001). The coefficients were in the expected direction, which 
verifies the general form of the model (i.e., control loss is minimized when there 
is congruence between the project manager and team member, and they share a 
common perception regarding the choice of control strategy. However, since the 
coefficients were not significant, there is no strong support for this conclusion. 
This is not surprising, as absolute difference scores rarely survive confirmatory 
analyses (Edwards 1991; 1994; Edwards & Harrison 1993; Edwards and Parry 
1993).  
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FIGURE 7  CONTROL STRATEGY – PERCEPTUAL CONGRUENCE AND CONTROL LOSS 
 
The response surface graph displayed patterns similar to those in the 
communicational response surface graph, but the effect is very strong. Control 
loss is minimal along the line of congruence, so control loss is minimized. More 
interestingly, an increase in control loss is more strongly associated with TM than 
with PM. This is further affirmed by the fact that the regression coefficient for the 
team member (.309) in CONTROLAPP was significant, while the coefficient for 
the project manager (.037) was not significant.   
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5.7.2 DECISION RIGHTS CONGRUENCE AND CONTROL LOSS  
Decision rights refers to the authority and responsibility constituted with 
the project manager for various project related activities. Prior literature reveals 
that in ISD projects, the decision rights are divided between the IS manager and 
the business manager; however, the division is generally not uniform (Ross 
2002). Once divided, it is important that the assigned decision right is effectively 
implemented (Weil and Ross 2005). Establishing formal communication 
mechanisms helps to exercise assigned decision rights effectively (Fonstad 
2006). It was argued that to implement the assigned decision rights successfully, 
the team members and the project manager must have a shared understanding 
regarding the location of the decision rights.  
From a team functional leadership view, compliance to instructions 
increases only when the team members know that the delegating entity has the 
authority to reward them for completing the orders (Guinan et al., 1998). H2a 
posits that achieving communicational congruence regarding the location of 
decision rights will be negatively associated with control loss. The responses 
regarding the location of decision rights for various project related activities were 
captured from both the PM and TM on a seven-Likert scale (1= none, 4 = some 
and 7 = complete). The PM and TM responses were entered into the model as 
independent predictor variables along with the control variables of trust and 
project complexity in a stepwise manner (i.e., first only the control variables were 
entered followed by the constrained model, the unconstrained model and the 
179  
quadratic model).  The regression model DRComm explained significant 
variance, and all of the variables were significant.  The regression results are 
displayed in table 70.   
TABLE 70 DECISION RIGHTS – COMMUNICATIONAL CONGRUENCE AND CONTROL LOSS 
   Constrained 
Equation 
Unconstrained Equation  
 Trust Complexity |X-Y| R2 X Y W WX WY R2 Adj 
R2 
Fc FH 
DRComm -.18* .28*** .185 .52 .19* -.67*** -.18 -.31+ .48+ .55 .49 16.58** 11.2 
X – Project manager, Y – Team member, +p<.1, *p<.05, **p<.01, ***p<.001 
For communicational congruence (DRComm), the unconstrained model 
displayed the expected pattern (i.e., positive coefficients on X and WY, negative 
coefficients on Y and WX and non-significant coefficient on W). All of the 
coefficients in the unconstrained model were significant. The independent 
variables on the unconstrained DRACT model yielded an Adj.R2 of .493 
(F=16.58, p<.001). These results provide support for the relationship between 
communicational congruence and control loss. The absolute difference score 
was not significant. This is not surprising, as prior studies have found contrasting 
support for congruence using polynomial regression and the difference score 
model (Edwards 1994). Also, this emphasizes the robustness of polynomial 
regression in detecting effects that may not be possible to detect using difference 
score model.  
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FIGURE 8 DECISION RIGHTS - COMMUNICATIONAL CONGRUENCE AND CONTROL LOSS 
 
The response surface graph indicates that control loss is minimal along 
the line of congruence. More interestingly, an increase in control loss was more 
strongly associated with declines in TM than with PM. In addition, declines in PM 
were somewhat less strongly associated with an increase in control loss when 
TM was high. 
Hypothesis 2b posits that achieving perceptual congruence regarding the 
location of decision rights will be negatively associated with control loss.  The 
focus was laid on the level of decision rights constituted with each entity: that is, 
the extent to which each entity has authority or responsibility for a particular task 
or activity. The underlying logic was that decision rights may not be exercised 
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effectively if the respondent perceives the location of the assigned decision right 
to be inappropriate.  
From a team standpoint, the team members should perceive that the 
entity on which they are reporting has the right level of authority and 
responsibility in order to transit and retrieve information and resources 
successfully. To test this hypothesis, responses regarding the level of decision 
rights constituted with the project manager were measured on a seven-point 
Likert scale (1= appropriate, 4 = to some extent and 7 = not appropriate) was 
obtained from team members. For the project manager section, responses from 
communicational congruence were used. This was done because there was no 
difference in the project managers’ responses to the two different scales. The PM 
and TM responses were entered into the model as independent predictor 
variables along with the control variables of trust and project complexity in a 
stepwise manner (i.e., first only the control variables were entered followed by 
the constrained model, the unconstrained model and the quadratic model). The 
regression results are displayed in table 71. 
TABLE 71 DECISION RIGHTS – PERCEPTUAL CONGRUENCE AND CONTROL LOSS 
   Constrained 
Equation 
Unconstrained Equation  
 Trust Complexity |X-Y| R2 X Y W WX WY R2 Adj R2 Fc FH 
DRPer -.19* .19* .18 .24 .29+ -.69*** -.13 -.31* .34+ .45 .41 11.75** 3.32 
X – Project manager, Y – Team member, +p<.1, *p<.05, **p<.01, ***p<.001 
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For perceptual congruence (DRPer), the unconstrained model displayed 
the expected pattern (i.e., positive coefficients on X and WY, negative 
coefficients on Y and WX and non-significant coefficient on W).  All of the 
coefficients were significant. The independent variables yielded an Adj.R2 of .404 
(F=11.752, p<.001). The R2 change between the unconstrained (R2=.40) and the 
constrained (R2=.24) models was significant. The higher order (R2=.44) models 
did not explain more variance than the unconstrained model.  
 
FIGURE 9 DECISION RIGHTS - PERCEPTUAL CONGRUENCE AND CONTROL LOSS 
 
The response surface graph displays patterns similar to those of the 
communicational congruence graph. Control loss is minimal along the line of 
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congruence. Also, an increase in control loss is strongly associated with TM than 
with PM.  
 
Looking at the individual coefficients in both the DRComm and DRPer 
models implies that both the project managers’ and team members’ perspectives 
regarding the location of decision rights impact control loss. Most notably team 
members’ understanding and perception had a stronger effect on control loss, 
which indicates that it is important to ensure that team members have a firm 
understanding regarding the location of decision rights. Also, the team members’ 
opinion regarding the level of decision rights assigned to the project manager 
should be taken while separating the decision rights.  
 
5.7.3 INFLUENCE TACTICS CONGRUENCE AND CONTROL LOSS 
 
Influence tactics was the third variable identified to manage agency costs. 
The agent (project manager) uses various influence tactics to foster targets’ 
(team members) commitment to a task (e.g., Yukl 1984).  The influence tactics 
yielded successful outcomes only when both the agent and the target shared a 
common understanding and perception with regard to using the particular 
influence tactic (Yukl and Tracey 1992). The choice of influence tactics depends 
on several situational factors, including the quality of the manager-subordinate 
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relationship, task interdependence, task complexity and direction of influence 
(Dosier et al. 1988; Sparrowe et al. 2006; Yukl et al. 1990).  
Although the overall objective of using the influence tactic is to obtain 
positive outcomes, the expectations set by each individual tactic vary (Yukl 
1990). Thus Hypothesis 3a predicted that achieving communicational 
congruence regarding the chosen influence tactics will be negatively associated 
with control loss. To test this hypothesis, the difference between the project 
managers’ and the team members’ understanding regarding the actual use of 
different influence tactics was measured on a seven-point Likert scale (1 = never 
used, 4 = used to some extent, 7 = heavily) used were captured. PM and TM 
responses were entered into the model as independent predictor variables along 
with the control variables of trust and project complexity in a stepwise manner 
(i.e., first, only the control variables were entered followed by the constrained 
model, the unconstrained model and the quadratic model). The regression model 
TACTICSComm was significant, and the variance explained was significant. The 
regression results are displayed in table 72.  
TABLE 72 INFLUENCE TACTICS – COMMUNICATIONAL CONGRUENCE AND CONTROL LOSS 
   Constrained 
Equation 
Unconstrained Equation  
 Trust Comple
x 
|X-Y| R2 X Y W WX WY R2 Adj 
R2 
Fc FH 
TAC
TICS
USE 
-.17*** .13* .577**
* 
.66 .42** -.78** -.051 -.59** .65*** .66 .64 29.37*** 11.27 
X – Project manager, Y – Team member, +p<.1, *p<.05, **p<.01, ***p<.001 
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For communicational congruence (TACTICSUSE), all of the coefficients 
were significant and displayed the expected pattern (i.e., positive coefficients on 
X and WY, negative coefficients on Y and WX and non-significant coefficient on 
W). The unconstrained model explained significant variance more than the 
constrained model. The independent variables in the unconstrained model 
yielded an Adj.R2 of .639 (F=29.37, p<.001). The R2 explained is greater than the 
other two constructs—control strategy and decision rights—which indicate the 
importance of influence tactics in managing ISD projects. 
 
FIGURE 10 INFLUENCE TACTICS - COMMUNICATIONAL CONGRUENCE AND CONTROL LOSS 
 
The response surface graph shows that control loss is minimal along the 
line of congruence. Further, control loss increased as both TM and PM 
decreased.  However, an increase in control loss was more associated with 
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declines in TM than in PM; that is, declines in TM were strongly associated with 
an increase in control loss when PM is high.  In addition, declines in PM were 
somewhat less strongly associated with an increase in control loss when TM is  
high. 
 From a motivational standpoint, an influence tactic is likely to be 
successful if the target perceives it to be a socially acceptable form of influence 
behavior, if the initiator has sufficient position and personal power to use the 
tactic, if the tactic has the capability to affect the target's attitudes about the 
desirability of the request, if the tactic is used in a skillful way and if it is used for 
a request that is legitimate and consistent with the target's values and needs  
(Falbe and Yukl 1992; Yukl and Tracey 1992).  
Hypothesis 3b predicted that achieving perceptual congruence regarding 
the appropriateness of influence tactics will be negatively associated with control 
loss. To test this hypothesis, responses regarding  the extent to which each 
influence tactic should have been used were measured on a seven-point Likert 
scale (1= never use, 4 =use to some extent and 7 = use heavily) was obtained 
from team members. For the project manager section, responses from 
communicational congruence were used. This was done because there was no 
difference in the project managers’ responses to the two different scales. The PM 
and TM responses were entered into the model as independent predictor 
variables along with the control variables of trust and project complexity in a 
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stepwise manner (i.e., first, only the control variables were entered followed by 
the constrained model, the unconstrained model and the quadratic model). The 
TACTICSPer model explained significant variance and all the coefficients were 
significant. The regression results are displayed in table 73.  
TABLE 73 INFLUENCE TACTICS – PERCEPTUAL CONGRUENCE AND CONTROL LOSS 
   Constrained 
Equation 
Unconstrained Equation  
 Trust Complex |X-Y| R2 X Y W WX WY R2 Adj 
R2 
Fc FH 
TACTIC
SAPP 
-21** .17*** -.696*** .56 .21* -.77** -.15 -.46*** .66*** .66 .62 27.32*** 17.48* 
X – Project manager, Y – Team member, +p<.1, *p<.05, **p<.01, ***p<.001 
 
For perceptual congruence (TACTICSPer), the coefficients were 
consistent with the expected pattern, and the absolute difference score (|X-Y|), 
WX and WY coefficients were significant.  Further, the R2 change between the 
unconstrained (R2=.65) and the constrained (R2=.56) models were significant. On 
the other hand, the higher order (R2=.69) model explained greater variance than 
the unconstrained model, but this was not significant. The independent variables 
in the unconstrained model yielded an Adj.R2 of .622 (F=27.32, p<.001).  
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FIGURE 11 INFLUENCE TACTICS - PERCEPTUAL CONGRUENCE AND CONTROL LOSS  
The response surface graph indicates that control loss was minimal along 
the line of congruence. The patterns displayed are similar to those in the 
communicational congruence graph. An increase in control loss was more 
strongly associated with TM than with PM. Overall, there was significant support 
for influence tactics alignment and control loss.  
In both the TACTICSComm and TACTICSPer models, the coefficient on 
the project manager (X, b1=.402 and .210) and team member (Y, b2=.778 and 
.773) were significant. This suggests that both the project managers’ and team 
members’ understanding and perceptions were associated with control loss.  
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5.8 CONTROL LOSS AND ANTICIPATED PERFORMANCE 
This dissertation developed an intermediary outcome variable, control 
loss, to capture the problems occurring during projects’ lifetimes. The underlying 
argument was that identifying intermediary problems will give an opportunity to 
rectify them and thus improve project performance. In worst case scenarios, the 
findings would help managers to at least discard the projects at earlier stages 
and thus, help avoid the huge sunk costs associated with failed ISD projects. 
Control loss was defined as the extent to which the people, processes and 
resources are under control in a project. It was argued that control loss will be 
negatively associated with anticipated performance. That is, the presence of 
control loss will pose a hindrance for the projects to be completed on time, to be 
done within budget and to meet set expectations. To test this hypothesis, the 
responses regarding control loss and anticipated project performance collected 
from project managers were entered into the regression model along with the 
control variables. The regression results are displayed in table 74.  
TABLE 74  CONTROL LOSS AND PROJECT PERFORMANCE 
 
Trust (b0 ) Complex (b1 ) Control Loss (b3) R- sq Adj. R-sq F 
Anticipated 
Project 
Performance 
.561*** .043 -.241+ .381 .364 22.343*** 
 +p<.1, *p<.05, **p<.01, ***p<.001 
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As expected, control loss was negatively related to project performance. 
The coefficient for control loss was significant and negative. More, the control 
variable of trust has a strong impact on anticipated project performance, which 
indicates the importance of trust in ISD project settings. This finding is consistent 
with prior literature, which has noted that ISD projects suffer from high 
requirement uncertainty (Nidumolu 1995); thus under such circumstances, 
earning team members’ trust is vital to accommodate unforeseen adjustments. 
From an agency viewpoint, establishing trust between the principal and the agent 
helps alleviate opportunistic behavior and aligns both parties’ interests.  
Surprisingly, the coefficient (b1) for control variable of project complexity 
was not significant. This finding is contrary to previous research, which contends 
that project complexity has adverse effects on project performance (e.g., 
Nidumolu 1995; Saarinen 1996). However, it possible that project complexity 
may contribute to intermediary problems, which, once addressed, make it less 
likely for the project to fail. This viewpoint further emphasizes the need to use 
intermediary outcome variables to assess ISD project success. Another, possible 
explanation is that the relationship between project complexity and anticipated 
project performance may be mediated or moderated by trust. This viewpoint is 
true from a leadership perspective, which reveals that establishing high trust 
facilitates an individual’s willingness to render extra effort to complete hard or 
complex tasks (Zaccaro et al., 2001). Overall, the findings provide support to the 
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hypothesis that control loss will have an adverse effect on anticipated project 
performance.  
 
5.9 CHAPTER SUMMARY  
 
This chapter has described the statistical analysis used to test the 
hypotheses and the validation of the survey instruments.  The analysis and 
results indicate that the measure display high reliability and convergent and 
discriminant validity.  Also, the measures of the dependent variable of control 
loss showed good loadings and reliability. The results of the hypothesis testing 
are summarized in table 75.  The results from the data analysis suggest that 
control strategy alignment, decision rights alignment and influence tactics 
alignment impact control loss. Overall communicational congruence had a 
stronger effect on control loss than perceptual differences. In addition, the 
relationship between control loss and project performance was in the expected 
direction.  A discussion of the interpretation of these results, the implications for 
both research and practice and the limitations of this study are discussed in the 
final chapter. 
 
 
192  
TABLE 75 SUMMARY OF RESULTS 
 Hypotheses Result 
H1a Control strategy Communicational congruence   Control loss  Supported. 
H1b Control strategy Perceptual congruence   Control loss  Not Supported. 
H2a Decision rights Communicational congruence   Control loss Supported 
H2b Decision rights Perceptual congruence  control loss Supported 
H3a Influence tactic Communicational congruence  Control loss  Supported. 
H3b Influence Tactic Perceptual congruence  Control loss  Supported. 
H4 Control loss will be negatively associated with anticipated project 
performance 
Supported 
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CHAPTER SIX 
VI.DISCUSSION AND CONCLUSION 
 
This chapter presents a discussion of the results and the implications for both 
practitioners and researchers.  In addition, the limitations of the study and the 
avenues for future research are also discussed. 
 
6.1 DISCUSSION OF RESEARCH FINDINGS 
 
This study has attempted to address research questions related to 
managing information systems development projects. In particular it looks at 
monitoring strategies used to manage behavioral processes associated with 
project success. The value of examining the role of project manager and team 
members in ISD projects stems, in part, from the increasingly prevalent role they 
play in developing and implementing ISD projects.  As the primary members 
whose actions have vital impact on ISD project success managing the 
interactions between these two parties represent a valuable avenue for research.    
Theoretical development for this work was drawn from agency and LMX 
theories. In general, prior project management research focuses on identifying 
possible ways to align stakeholder interests and objectives and developing 
194  
measures to assess project performance in order to facilitate project success. 
This study not only extends this stream of research but also sheds new insights 
for promoting project success.   
 Prior research has noted that ISD project failures stem from a variety of 
factors including disagreements, misunderstanding and mismanagement of 
project processes.  This research takes a more fine-grained view by providing 
evidence that facilitating communicational and perceptual congruencies have 
direct implications for ISD project success.  Most notably, the results indicate that 
positive project outcomes are associated with facilitating congruence between 
the project manager and the team members. Also, the team member 
perspectives had stronger impact on project progress, which implies that even 
though the project manager is responsible for choosing the monitoring strategies, 
considering team member opinions is important to enhance the effectiveness of 
the chosen monitoring strategies. From a theoretical perspective, the findings 
provide support to the argument that considering both the principal and the agent 
perspectives can help better understand ways to alleviate agency costs. 
Moreover, it further affirms the assertion that using complementary theories can 
help better understand the principal agent relationship. Similarly, for the 
emerging team functional leadership research, this study suggests that using 
congruencies such as communicational and perceptual can not only help better 
explore the dynamics involved in leader-subordinate exchange relationship but 
also how to maintain a healthy relationship.    
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From the project performance standpoint, the results show that ISD 
projects suffer from significant intermediary problems. Most notably, the 
intermediate outcome variable control loss had adverse effect on project 
performance. Thus project managers need to be proactive in controlling things 
that might go wrong during the project to avoid an overall failure. The average 
score for people was 3.16 (PM), 3.11 (TM), for processes was 3.43 (PM), 4.00 
(TM) and for resources was 3.5 (PM), 4.2 (TM). This finding is consistent with the 
project management research, which contends that projects need to have well 
defined objectives and team members need to have sufficient resources to carry 
out all the required tasks (Tuman 1983, pg. 498). In sum, since the intermediary 
problems have adverse effects on final project outcomes, project managers 
should pay close attention to them. Doing so not only gives an opportunity to 
TABLE 76 SUMMARY OF FINDINGS 
Achieving communicational congruence reduced control 
loss 
Promoting shared level of 
understanding between the 
project manager and team 
member regarding the 
monitoring strategies can help 
obtain positive outcomes.  
Achieving perceptual congruence reduced control loss Promoting consensus between 
the project manager and team 
members regarding the 
appropriateness of monitoring 
strategies help obtain positive 
outcomes 
ISD projects suffer from control loss and it has  adverse 
effect on project performance 
Frequent assessment of ISD 
project progress is important to 
promote project success.  
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rectify these problems, but it also enables them to discard the project in worst 
case scenarios without incurring huge sunk cost.  
6.2 CONTROL STRATEGY CONGRUENCE AND CONTROL LOSS 
  The results provided support for the relationship between both 
communicational congruence and control loss. The team perspectives had 
stronger impact on control loss. This finding runs contrary to most of control 
research which has mainly focused on the role of the controller and underplayed 
the role of controllee. Most notably, the results showed that the controller and 
controllee may not have a shared understanding regarding the control strategy 
being used. Further, misunderstandings can aggravate, rather than alleviate 
agency problems. For example, team members may focus on meeting deadlines 
(outcome control) and thus not adhere to the predefined methodologies (behavior 
control), while the project manager’s emphasis was on the latter. This is not to 
say that meeting deadlines is not important, but rather emphasizes the need to 
understand the priority given to each control strategy.  It is important that both 
parties have a shared understanding regarding the extent to which each control 
strategy is being used, especially given that the project manager uses a portfolio 
of control strategies.  
The control strategy perceptual congruence did not have significant impact 
on control loss. At this point, it is not viable to conclude that disagreements 
between the controller and controllee regarding the appropriateness of the 
control strategy may not have impact on project progress. Especially, Edwards 
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(2001) suggests viewing each constraint as individual hypothesis. Since prior 
studies have noted that disagreements hindered project progress (e.g., Perlow 
1998; Kirsch 2004) it may be worthwhile to use other indices to assess 
perceptual congruence. For instance, the algebraic index can be used to 
examine the relationship between magnitude of score difference and control loss.  
In other words, will the control loss increase only if the score differences are 
beyond a certain point? 
From a broader perspective, most ISD control research implicitly assume 
that chosen control strategies improve performance (Flamholtz et al. 1985; 
Kirsch 2004; Kirsch et al. 2002). However, the relationship between control and 
performance has been elusive. For instance, prior studies have noted that budget 
and time overruns, even when the control strategies were put in place (e.g., 
Nidumolu and Subramani 2003). The findings from this study suggest that control 
strategies can have on intermediary outcome variables, such as control loss 
which implies a indirect rather than a direct impact on the final outcome. 
  
6.3 DECISION RIGHTS CONGRUENCE AND CONTROL LOSS 
Project governance has not previously received significant attention 
(Mähring 2002) but the findings from this study showed that this issue has direct 
implications for ISD project success. Project governance has been viewed as 
separation of decision rights between the business manager and the IS project 
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manager (Henry 2004).  This study moved beyond this simplistic view and 
showed that a lot of intervention is required after separation of decision rights.  
  The communicational congruence was negatively related to control loss.    
This finding implies that misunderstandings about which individuals or groups 
have the right to make which decisions can lead to counterproductive efforts or 
failure to act in accordance with instructions. In ISD projects this shared 
understanding is important to ensure compliance and work flow coordination. 
From a theoretical standpoint, the agency theorists contend that separating 
decision rights helps alleviate opportunistic behavior (Fama and Jensen 1980). 
But again, the emphasis has been on the principal. The findings from this study 
showed that both the principal and agents perspectives impact effective 
execution of decision rights.  
Perceptional congruence with respect to decision rights also had 
significant impact on control loss. Most notably, there was a strong relationship 
between the team member’s perspectives and control loss. This finding suggests 
that disagreements regarding the appropriateness of the level of decision rights 
allocated to the project manager can have adverse effect on project progress. 
From a project management standpoint, the project manager acts as an interface 
between the team and the project owner.  The project manager will be motivated 
to carry out the assigned decision rights only if he/she perceives that the level of 
decision rights allocated is appropriate. On the other hand, the team members’ 
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compliance with instructions will increase when they feel that the entity 
delegating the instructions has the authority to reward them.  
From a theoretical perspective, the findings imply that while separation of 
decision rights can help reduce agency problems it is important to establish 
formal mechanisms to exercise the allocated rights. In addition, the group or 
individual responsible for distributing decision rights should bear in mind the 
different functions the leader needs to perform and allocate decision rights 
accordingly.  
6.4 INFLUENCE TACTICS CONGRUENCE AND CONTROL LOSS  
Influence tactics refer to various approaches used by the principal to foster 
the agent’s commitment to a task. The communicational congruence had 
significant impact on control loss. This finding suggests that the responsibility of 
the initiator moves beyond just selecting the influence tactic. For instance, each 
influence tactic requires a different approach and sets different objectives. Thus it 
is vital that both the project manager and the team member share a common 
understanding regarding the influence tactic. Failing to do so can have adverse 
impact on project outcomes.  
The relationship between perceptual congruence and control loss for 
influence tactics was also significant. Previous research reveals that an influence 
tactic will lead to successful outcomes only when the agent perceives that the 
principal has sufficient authority and that the tactic used is in-line with the quality 
of the relationship between the principal and the agent (Yukl 1992).While the 
200  
findings from this study provide support for this contention, it also highlights the 
need for facilitating consensus between the principal and agent. 
From a performance standpoint, prior research contends that ISD projects 
frequently last considerable lengths of time and require extensive coordination 
among members (Kraut and Streeter 1994), and considerable commitment by 
individuals to behave like a team (Guinan et al., 1998). In this study, the influence 
tactics construct explained more variance than the other two constructs. This 
finding highlights the importance of using influence tactics as a monitoring 
strategy in ISD projects and their importance for fostering project success. Also, 
the managerial leadership literature examining influence tactics has often 
focused on behavioral outcome variables – commitment, compliance, and 
resistance (Dosier et al. 1988; Sparrowe et al. 2006; Yukl et al. 1990). This study 
showed that influence tactics can have impact on task based outcome variables, 
which suggests future research to consider similar outcome variables that may 
be subject to this type of influence. 
 
Summary:   
Overall, the findings displayed significant support to the contention that 
managing behavioral processes help to foster ISD project success. Consistent 
with prior agency research the three variables— control strategies, decision 
rights and influence tactics—were helpful in alleviating agency problems. Based 
on the premise of LMX and team leadership theories, two types of congruence—
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communicational congruence and perceptual congruence—were assessed. The 
results showed that the two types of congruence have significant impact on 
control loss, which suggests that achieving consensus between the involved 
parties can help reduce intermediary problems and foster project progress. This 
is especially important given that the intermediary outcome variable of control 
loss received significant support, indicating that ISD projects suffer from 
intermediary problems. Moreover, control loss had an adverse effect on final 
project outcomes. In sum, the results of this study not only confirmed some of the 
contentions put forth by prior ISD research, but it also provided rich insights that 
facilitate our understanding of the dynamics involved in managing ISD projects.  
  
6.5 LIMITATIONS  As with every research, this study also has some limitations that must be 
addressed before discussing the implications.  One of the most obvious 
limitations is the focus on project manager-team relationship. An ISD project 
involves various stakeholders, such as business managers, users, external 
vendors, etc. In an ideal situation, congruence with respect to all stakeholders 
and its impact on control loss should be examined. For instance, one can argue 
that achieving congruencies among all stakeholders would help promote project 
success. While interesting, assessing congruence among all of the stakeholders 
would be a herculean task. One possible way to implement such a study is to 
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employ a case study approach and conduct an in-depth case analysis on an 
appropriate ISD project.  
The approach used for collecting data also represents another potential 
limitation. Responses for both types of congruence were collected at the same 
time using a single survey.  Ideally, the data should have been collected 
longitudinally. However, this was not possible due to constraints imposed by 
dyadic data. For example, prior research involving dyadic data has reported a 
sample size in the range of 42-60 (Henderson and Lee 1992; Kirsch et al., 2002).  
This study collected 113 matched pair responses. Also, several measures were 
placed to ensure the quality of the responses. Since the research model received 
sufficient support future studies can test it using different approaches.   
For the project manager section of the survey, responses were gathered 
using a communicational scale, which was equated to perceptual congruence. In 
other words, it was assumed that the actions implemented by the project 
manager were also perceived to be appropriate. This was done because during 
the pretest and the pilot, it was noted that the project manager did not respond 
differently to the two scales. Most notably, during an interview, one project 
manager indicated that it was very unlikely for an individual to admit that an 
action implemented was inappropriate. However, several measures were put in 
place to ensure that this limitation did not affect the validity of the results. For 
instance, the project managers were asked about their knowledge about the 
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project, their involvement in the project from the initiation phase and their 
autonomy in forming teams (among others). Again, future research can try 
employing techniques to capture both communicational and perceptual 
congruencies.  
Another limitation of this research is the criteria used to select projects. 
Since the focus was on identifying intermediary problems occurring during the 
project lifetime, only on-going projects were included. It is possible that control 
loss can occur even before a project begins. Previous studies have shown that 
control loss is cumulative in nature (e.g., Ouchi 1978) (i.e., since there was 
control loss in the beginning of the project, it may continue to exist and 
accumulate as the project progresses). While possible, it is important to 
recognize that this was the first study to measure control loss using a survey 
based approach. Most of the studies in the past have used simulation (Ouchi 
1978) or modeling (Evans 1985) to examine control loss. The measurement 
analysis revealed that the control loss measures used in this study had good 
loadings and high reliability. Thus it is practical to conclude that this limitation 
does not impose a major constraint relating to the conclusions drawn from results 
obtained from this study.  
Finally, the descriptive statistics reveal that most of the projects included 
in this study were internally developed. However, recent studies reveal that 
outsourcing and offshoring are becoming prominent trends in the IT industry 
204  
(Hirschheim 2009). This fact may cause speculations regarding the 
generalizability of this study’s findings. Nevertheless, the research model 
developed in this study can be extended to these contexts with little or no 
alterations.  
6.6 IMPLICATIONS FOR PRACTICE 
This study offers several implications for practice. A common problem that 
organizations experience is the difficulty in completing projects on time and within 
budget while meeting the needs of the end-user (Aladwani 2002).  Moreover, 
even when the projects are completed on time and within budget, many of them 
are dysfunctional. Consider the example of MLS project described in chapter 
one. In this project there were several problems - team members continued to 
employ the predefined methodology even after it was discarded which delayed 
the project progress and team spending time doing wrong tasks. At some point, 
the required resources were not available. In the post-hoc report the project 
manager confessed that project failed even though he invested a lot of time and 
effort. In part, the team members were blamed for delaying the work.  
Can control loss help overcome these issues? Yes, control loss can 
increase the chances of successfully completing the project by helping the 
project manager to identify the intermediary problems. The problems 
experienced by MLS project can be mapped to the three dimensions – people, 
processes and resources used to measure control loss. Team members failing to 
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adhere to the predefined process reflect loss of control over processes. Second, 
team members spending time on wrong tasks reflect loss of control over people. 
Finally, the resources were delayed - loss of control over resources.  
At this point, it is important to note that failure to address problems in the 
initial phases of a project can increase the magnitude of latter problems. That is, 
in the MLS project since the project manager failed to detect slippages in 
processes and people the project got delayed which could have annoyed the 
client. As a result the resources were not deployed in timely fashion at the later 
stages11
From a broader perspective, senior management has often believed that 
being proactive in identifying and controlling things that may go wrong during the 
project lifetime can increase the chances of project success (Hoque et al., 2005). 
However, external stakeholders may find it difficult to rely solely on the 
. It is important to note that intermediary problems may occur in a 
sequence or altogether. In either case the three dimensions can be used as 
individual levers to manipulate the project progress. This is especially relevant 
given that the instrument used to measure control loss was developed using the 
content from real time ISD projects. In sum, project manager can use control loss 
to detect intermediary problems. Once identified, the problems can be fixed by 
making necessary adjustments.  
                                                             
11 These statements are based on the inferences made from the project case. Similar instances can be noted in other ISD project cases used in academic research (see Kirsch 1996; Choudhury and Sabherwal 2003).  
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information provided by the project manager (Mähring 2002). This is partly, due 
to poor techniques used to estimate measures such as cost variance and 
schedule variance (McConnell 2006). Thus, the external stakeholders can use 
control loss measure to directly obtain project status reports from both the project 
manager and the team members. The obtained responses can be compared to 
determine the accurate status of the project.  Doing so, can help determine 
whether it is worthwhile to continue or discard the project. In conclusion, the 
concept of control loss helps the stakeholders to be proactive and make well-
informed use of available resources and ultimately avoid the project from 
becoming a failure.  
The congruence framework also provides some strong implications for 
practice. Recent IT trends, such as global systems, virtual teams and offshore 
sourcing, have only increased the importance of effective teams. Several case 
reports indicate that developer’ misunderstandings, team conflicts, and poor 
team relationships are major causes for project failure (Nelson 2007). Clearly, 
team effectiveness matters to individuals, organizations, and projects. Project 
managers and other stakeholders invest a lot of time and effort to develop 
monitoring strategies in order to regulate team member’s behavior and activities. 
Accordingly, it is important to ensure that the developed strategies lead to 
effective outcomes.  
Prior research has noted instances where the monitoring strategies 
caused delays instead of promoting progress (e.g., Perlow 1998). In this case it 
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was due to miscommunications and disagreements between the project manager 
and team members regarding the monitoring strategies. This is especially true for 
the IT industry, which has a diverse work force and aversive environment (i.e., 
more time-urgent, stressful, complex, ambiguous).  These characteristics further 
affirm the need for flexible and smart monitoring strategies to accommodate the 
unforeseen changes and demands (Austin et al. 2009). There are two parts to 
doing this - first assess whether there is proper understanding about the chosen 
monitoring strategies. Second, ensure that the monitoring strategies are 
appropriate for the project settings12
First, the project manager can use communicational congruence to 
determine the level of shared understanding regarding the monitoring strategies. 
This can be done by simply adopting the instrument used in this study to 
measure communicational congruence.  Basically, asking each team member or 
at least key team members in case of large teams to disclose the extent to which 
each monitoring strategy is used. The obtained responses can be compared 
against the project manager’s response to determine if there are any 
misunderstandings. Based on the results appropriate communication structures 
can be established to reinforce the expected objectives.  However, the 
. The two types of congruence assessed in 
this study offer some possible ways to perform this.  
                                                             
12 One can argue that why not assess the appropriateness first and then determine the monitoring strategies. Absolutely this can be done but depends on the project i.e., in most cases the project manager is asked to give a brief plan for overall project even before the team is formed. In other words, the team members are reeled in after the project is started. (cf. PMBOK 2009).  
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approaches used to reinforce the objectives may have to be modified depending 
on the monitoring strategy.  
Recent trends suggest using cartoons; social announcements and visual 
diagrams as effective ways to reinforce objectives (Austin et al., 2009).  Project 
managers can develop a matrix to highlight the objectives. For example, if 
behavior control is used then the project manager can highlight the methodology. 
Similarly, for influence tactics a matrix could be established highlighting the 
objectives. To illustrate, if consultation and Legitimation are used as dominant 
tactics then the initiator can highlight factors such as providing inputs and 
providing support documentation. For decision rights, the project manager can 
develop a list of different activities and highlight those for which he/she has 
authority and responsibility. Different color schemes can be used to depict the 
varying level of authority and responsibility.  
In conclusion, usually as project progresses either the project manager or 
team members or both just lose sight of what their goals are; in an exchange 
relationship, people can lose sight of what they are in the relationship for. The 
focus of communicational congruence is to bring that back to the forefront of the 
team’s attention, so that they start focusing on the common goals.  
Second, perceptual congruence addresses the motivational aspect. If 
there is disagreement regarding the chosen monitoring strategy, it is less likely to 
be successful. The goal of perceptual congruence is to facilitate convergence 
with respect to individual values and beliefs which is important for facilitating a 
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healthy and long term relationship. In development projects, everyone is busily 
working away on whatever it is that they individually perceive as their most 
important tasks. The goal is that each person's work will mesh with the rest of the 
group's results. However, this will only happen if there is convergence in the 
team’s beliefs and values. Thus, assessing perceptual congruence becomes 
imperative for fostering project success.  
To assess perceptual congruence, the project manager should first foster 
a climate in which disagreements about monitoring strategies can be discussed 
constructively. One way to do this is to allow team members to anonymously 
respond to a questionnaire similar to one used in this study. In addition, formal 
discussion forums can be established to seek team member inputs regarding the 
different monitoring strategies during the decision making process. In large 
teams adherence to each team member’s preference can be difficult. In such 
instances a tradeoff point can be created. To illustrate, say 60 percent of the 
team prefer outcome control and the rest prefer clan control. In this case, the 
team could be grouped based on their preferences and appropriate controls 
could be assigned. Finally, the project manager can use socialization techniques 
to seek team member inputs.  The points presented above apply for control 
strategy and influence tactics but not for decision rights.  
Decision rights perceptual congruence aims at capturing the level of 
agreement about the decision rights allocated with the project manager. Given 
the fact that IS project manager has little or no say regarding the allocation of 
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decision rights, the question raises about what can be done in case of 
disagreements (Ross 2002). As noted by Mähring (2002), the project owner 
failed to obtain an accurate project status report because the team members 
were not happy about the steering committee dealt with their project manager. In 
this case, there was imbalance in allocation of decision rights. Thus the project 
manager can use disagreements as supporting points to negotiate the 
distribution of decision rights. The steps involved in the decision making process 
should be made transparent so that the team members get a clear picture of how 
and what decisions have impact on project progress. This is important to obtain 
knowledgeable inputs.  
Assessing control loss, communicational congruence and perceptual 
congruence should not be treated as a onetime exercise, it is important to assess 
them frequently on a periodic basis. The project manager can first measure 
control loss and, if detected, then assess the two types of congruencies. 
Previous studies note the each project phase poses different challenges (e.g., 
Kirsch 2004). As a result, assessing control loss and two types of congruence in 
the beginning and in the end of each project phase would be worthwhile.  
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From a broader perceptive, it is important to recognize what team 
members bring to the table in making ISD projects successful and to structure 
monitoring techniques appropriately. Project managers should move away from 
conventional project management thinking that “have rules and everything will 
flow smoothly” (Mähring 2002, page 237), and make it a goal to evaluate their 
monitoring strategies periodically. Although leadership certainly plays a vital role 
in successful projects, individual team members’ attitudes and beliefs make the 
difference. Ensuring that goals and objectives are clearly spelled out and that the 
activities and tasks necessary to meet these goals are uniformly understood, will 
give the team a shared sense of purpose. 
 
FIGURE 12 IMPLICATIONS FOR PRACTICE 
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 6.7 IMPLICATIONS FOR RESEARCH 
For decades project management research has focused on identifying 
possible ways to manage ISD projects in order to promote project success. Much 
of this research has focused on hard skills, soft skills and examined the 
application and effectiveness of specific project management practices. 
However, until recent years there have been little or no major developments. For 
instance, project leadership has been often acknowledged as important factor for 
project success, but very few studies have empirically examined the association 
between project team leadership and project performance (Turner et al. 2005). 
Studies examining project leadership solely focus on leadership style and offer 
very little implications. This study employed multiple theories to develop a 
research model which offers new and richer insights for project management 
research. Figure 13 depicts what is known and the possible extensions that can 
be made by future research. A detailed discussion is presented in the following 
sections.  
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6.7.1 INTERMEDIATE OUTCOME VARIABLE - CONTROL LOSS  
Prior research has constantly attempted to improve or refine project 
performance measures (e.g., Aladwani 2002). A common theme in previous 
studies is researchers’ claim that ISD projects suffer from performance problems. 
Most of the studies have focused on post-hoc performance measures (e.g., 
Nidumolu 1995). Moreover, the factors that impact project performance are still 
being widely researched. One of major drawback of using post hoc measures is 
not being able to suggest actions which can help improve project success while 
the project is still being developed. Alternatively, the intermediate outcome 
variable control loss developed in this study helps identify the intermediary 
problems during the project lifetime. Thus providing an opportunity to rectify 
those problems and set the project back on track. From a project management 
Project characteristics - Uncertainty - Behavior 
observability - Outcome 
measurability - Complexity 
 
Individual attributes - Team member 
experience - Knowledge 
 
Project management 
practices - Formalization - Project leadership - IS-Client relationship - PM-TM relationship 
 
Project performance - Schedule - Budget - Quality - Business value - User satisfaction 
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Control loss 
FIGURE 13 A CONTINGENCY MODEL OF PROJECT MANAGEMENT 
Source: Kirsch (2000) 
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perspective, control loss helps overcome issues such as sunk cost, project de-
escalation and runway projects.  
Prior IS performance research tends to take either a technological view 
(Rai et al., 2000) or a psychological view of project performance (Robey and 
Santana 1998) which has led to narrow view of assessing project progress. This 
study not only incorporates both the technological (processes) and psychological 
(people) views but also includes a resource dimension. All three dimensions – 
people, processes and resources were significant. The resource dimension had 
the highest average score, indicating its significance. Thus, it is recommended 
that future studies move away from narrow views and adopt an integrated 
approach to assess project performance.  
The control loss variable construct was embedded into ISD project context 
by operationalizing it using real time project case studies. The strong construct 
validity and high reliability displayed by control loss increases its applicability to 
future ISD research.  The adverse effect of control loss on anticipated project 
performance highlights the importance of assessing intermediary problems in 
ISD projects. Future research can extend this construct by examining its impact 
on other project outcomes, such as user satisfaction, team learning, and project 
or product quality. Doing so will not only further strengthen this construct and the 
research implications, it will also help extend the project performance 
nomological network.   
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From a conceptual perspective, this study examined control loss using a 
cross-sectional survey approach. Previous studies (e.g., Ouchi 1978) have noted 
that control loss can be cumulative in nature. Accordingly, it will be interesting to 
analyze control loss using a longitudinal approach. For instance, exploring 
whether control loss increases if not addressed will help us better understand the 
nature of control loss in ISD projects. In terms of project escalation, it may be 
interesting to know if a project de-escalates at a certain level of control loss.  
The control loss variable also provides implications for both agency 
research and LMX theorists. Agency research has mostly focused on examining 
the impact of monitoring strategy on final outcome variables. However, the 
relationship has not been always clear.  For instance, the relationship between 
control strategy and performance is elusive i.e., some studies implicitly assume 
control improves performance (e.g., Kirsch 2004) while others find mixed support 
(e.g., Nidumolu and Subramani 2003). In this study, congruence for all three 
monitoring strategies - control strategy, decision rights and influence tactics - had 
significant impacts on control loss. Thus future research may consider further 
exploring the indirect relationship.  
For LMX theorists, the emerging team functional leadership paradigm 
often treats leadership as an individual trait, which has led to measuring 
outcomes, including leadership satisfaction and individual job satisfaction, among 
others (Kozlowski et al., 2006). This narrow view has limited the application of 
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leadership frameworks mainly to group contexts to which the conceptual 
developments within the leadership literature have been marginal (Kozlowski et 
al., 2003). By assessing the impact of congruence on a task related outcome 
variable, this study offers new insights for the emerging framework. For example, 
a leader performs several different functions, such as sense making, meta-
cognitive prompting, and sense giving, among others (Zaccaro et al., 2001). 
Currently, the assumption is that all of these functions are equivalent because 
the outcome measured is at an individual level. By examining the relationship 
between each performance function and control loss, one can prioritize these 
various performance functions based on the magnitude of their impact. Thus 
allowing future studies to provide clear implications for leaders regarding the 
criticality of performing each function.  
 
6.7.2 CONGRUENCE FRAMEWORK 
The two types of congruence assessed in this study provide strong 
implications for future research. Recent research has emphasized the 
importance of achieving project level alignment (Reich 2006). Drawing from 
strategic alignment literature two types of alignment – structural and social are 
being explored. Structural alignment looks at creating sync between IT project 
and business objectives (Reich and Benbasat 2001). Social alignment focuses 
on creating harmony with respect to beliefs, values and understanding between 
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the involved parties (Reich 2006). While, structural alignment has been widely 
researched, social alignment still remains underexplored. One of the major 
reasons has been the difficulty to determine what constitutes social alignment. 
For example, most commonly social alignment has been measured as level of 
shared understanding (e.g., Reich and Benbasat 2001) which is not consistent 
with its definition. Another limitation is that there is no evidence regarding the 
consequences of achieving social alignment. Even though this study does not 
employ the term alignment, the congruence framework can help better 
conceptualize social alignment.  
From the definition of social alignment, it can be inferred that there should 
be alignment – (1) with respect to understanding and (2) values held between the 
involved parties. This is similar to communicational congruence and perceptual 
congruence developed in this study. Most notably, this study showed that 
achieving the two types of congruence has implications for ISD projects. The 
congruence framework was developed using rich theories like LMX and team 
functional leadership. Thus, using congruence framework to explore social 
alignment can help provide a better understanding of the richness and 
importance of examining social alignment.   
This study focused on two stakeholders – project manager and team 
members, however there are other stakeholders who play an important role in 
managing ISD projects. For instance, Fonstad and Robertson (2006) provide a 
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list of six key stakeholders whose actions impact project success. Future 
research can extend the congruence framework to examine congruence between 
other stakeholders. Also, it would be interesting to extend the congruence 
framework to other project contexts such as outsourcing, offshore outsourcing 
and virtual teams.  
From a theoretical standpoint, agency research has often emphasized the 
role of the principal. Agency critics contend that the sole emphasis on the role of 
the principal presents an impartial view of the principal-agent relationship (Foss 
and Klein 2005). Also, while some studies suggest using agency theory with 
complementary theories (Davis et al., 1997; Eisenhardt 1989; Hirsch et al., 
1997), few researchers comply with this suggestion (e.g., Mahoney 2000), which 
has led to few testable implications. This study used LMX and team leadership 
theories as complementary theories, which enabled us to explore the complexity 
of the principal-agent relationship more effectively. For instance, contrary to 
agency research, the findings of this study showed that agents play an important 
role in determining the effectiveness of monitoring strategies.  Most notably, in 
some cases the principal’s perspective had no impact on the outcome variables. 
Thus, future agency research should consider both the principal’s and the 
agent’s perspectives. Doing so can help generate more interesting and robust 
insights of the principal-agent relationship.  
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Lastly, even though the main focus of this study was on assessing 
congruence, it has some implications for studies examining the research 
variables considered in this study: control strategies, decision rights and 
influence tactics. For instance, ISD control research has consistently observed 
that control strategies evolve or change during a project’s lifetime (Kirsch 1997). 
Recent studies (e.g., Kirsch 2004) have tried to understand the factors that cause 
change in control strategies. This study examined control strategies from both 
the controller’s and the controllee’s perspectives in both communicational and 
perceptual dimensions. The findings showed that controllees’ understanding and 
perceptions are significant contributors for changes in control strategies. This 
suggests that considering both controller and controllee perspective can help us 
better understand the dynamics of control strategies.  
The decision rights research has often focused on identifying factors that 
influence decision rights partitioning (e.g., Henry 2004). However, there is little 
insight on the consequences related to decision rights partitioning, especially at 
the project level. This study showed that decision rights partitioning impacts a 
project’s progress. In particular, misunderstandings and disagreements regarding 
the location of decision rights hindered project progress. This suggests the need 
for involving people who execute or implement decision rights in the process of 
decision rights partitioning. From a research standpoint, future studies should 
include all of the stakeholders in this process, from people responsible for 
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decision rights partitioning to people responsible for sustaining and implementing 
the decision rights.   
 Finally, the influence tactics construct has been widely examined in the 
organizational behavior and leadership literature (e.g., Yukl and Tracey 1992).  
However, the same is not true for ISD research. The findings from this study 
showed that influence tactics have a strong impact on project progress. Most 
notably, it had the highest explained variance compared to other two constructs. 
Thus, it might be interesting to examine its impact on other outcome variables, 
such as project success, system success, individual performance and 
psychological outcomes. Also, most of the previous research (e.g., Enns et al., 
2003), including this study, has analyzed the role of influence tactics in traditional 
team settings. On the other hand, recent trends indicate the increasing growth of 
virtual teams and distributed teams in organizational workplaces (Jury 2008). 
Thus examining the role of influence tactics in these settings could be a 
worthwhile effort.  
 
6.8 CONCLUSION   
For several decades, IS research has focused on ways to improve project 
management practices  (Kirsch 2004; Mahaney et al. 2003; Zmud 1980). 
Projects are an important unit of analysis because of their predominance in IT 
development and in the implementation of information systems (Henry 2004). 
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This work continued this effort by exploring different perspectives to manage 
information systems development projects. The project manager-team 
relationship was considered with the notion that these elements are crucial to 
project success (Jiang 2003). In particular, two types of congruence were 
examined with respect to three variables: control strategies, decision rights and 
influence tactics. An intermediate outcome variable, control loss, was introduced 
and used to assess the intermediary problems occurring during a project’s 
lifetime. The results suggest the ISD projects suffer from intermediary problems 
that are related to people, processes and resources. These problems could be 
alleviated by achieving communicational and perceptual congruence. From a 
project management perspective, the project manager should structure 
relationships while bearing in mind what the team members bring to the project 
and continually evaluating the monitoring strategies. 
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APPENDIX-A 
SECOND ORDER ANALYSIS 
Model 1 (Assumption: All items load on to separate, first order factors and display 
good model fit)          
FIGURE A-1: FIRST ORDER FACTOR MODEL 
Model 2 (Assumption: The model with one or more second order factors display 
the better or best fit)         
FIGURE A-2: SECOND ORDER FACTOR MODEL  
Factor 1 Item 1 Item 2 
Item 3 
Item 4 
Factor 2 
Factor 1 Item 1 Item 2 
Item 3 
Item 4 
Factor 2 
2nd Order Factor 
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CONTROL STRATEGY  
The focus of this research was to analyze the impact of congruence 
regarding the use and appropriateness of control strategies on control loss.  Four 
control modes—outcome, behavior, self and clan—were considered. The present 
control research has group outcome and behavior as formal control strategies 
and self and clan as informal control strategies (e.g., Nidumolu and Subramani 
2003), while others retain them to be distinct (e.g., Merchant 1988). In ISD 
control research, project managers use a portfolio of control modes, which 
implies that all four control modes are present in different magnitudes (e.g., 
Kirsch 1997).  
Thus there were three options:  (1) to retain each control mode to be 
distinct, (2) to use two separate control modes—formal and informal control 
strategies—and (3) to group all of the control modes into one second order 
construct, control strategy. Accordingly, three different models were analyzed. 
The results are summarized in table A-1.  
The model with one second order factor (model 2a) and two second order 
factors (model 2b) displayed good fit indices. These findings provided support for 
either grouping the four control modes into one second order construct or 
grouping them into two second order factors—formal and informal control 
strategies. In the main text, the hypothesis testing the four control models were 
grouped into a single construct, control strategy, and the hypothesis testing was 
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conducted. However, since there was support for model 2b, it was important to 
ensure that the findings did not differ when the control strategy is split into formal 
and informal control strategies.  
TABLE A-1. CONTROL STRATEGY - SECOND ORDER ANALYSIS 
Criteria Model 1 Model 2a (One 2nd order factor) Model 2b (two 2nd factors) 
Chi-Sq 199 85 74 
d.f 20 16 16 
Chi-Sq/d.f. 9.95 5.3 4.6 
RMSEA .28 .19 .18 
RMR .35 .12 .21 
CFI .72 .90 .91 
NFI .70 .87 .89  
FORMAL CONTROL STRATEGIES CONGRUENCE AND CONTROL LOSS 
COMMUNICATIONAL CONGRUENCE 
 
TABLE A-2 FORMAL CONTROL STRATEGY – COMMUNICATIONAL CONGRUENCE 
MODEL FIT 
R-square Adj. R-square F Sig. 
.506 .473 15.379 .000 
 
TABLE A-3 FORMAL CONTROL STRATEGY – 
COMMUNICATIONAL TABLE A-3 CONGRUENCE 
 Coefficients Significance 
TRUST (b1) -.261 .001 
COMPLEX (b2) .249 .001 
PM (b3) .394 .006 
TM (b4) -.753 .000 
W (b5) -.255 .060 
WPM (b6) -.520 .000 
WTM (b7) .987 .000 
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The regression model was significant. Coefficients b3 and b4 were 
significant, which implies that both project managers’ and team members’ 
perspectives individually impact control loss. The coefficient b5 on W was 
significant (p< 0.10), which suggests mixed support for the absolute index. That 
is, in the main testing, there was support for the absolute index; however, in this 
case, there was weak support. However, coefficients b6 and b7 were significant 
and had opposite signs, which implies that achieving communicational 
congruence was important and had an impact on control loss.  As a result, 
examining congruence using other indices, such as an algebraic or squared 
index, may be worthwhile.  
 
 
 
 
The response surface graph shows that control loss was minimal along 
the line of congruence; however, the surface is more flat than curved, which 
FIGURE A -1: FORMAL CONTROL STRATEGIES, COMMUNICATIONAL 
CONGRUENCE AND CONTROL LOSS 
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suggests that some other difference score may be a better fit. More interestingly, 
the shifts in the surface were more tilted towards team member perspectives, 
which indicate that control loss will increase as the team members’ 
misunderstanding increases. This finding suggests that an algebraic index may 
be better suited for examining congruence. In an algebraic index, the sign of the 
difference is taken into account; thus using it can help researchers explore 
individual effects (i.e., compare the effects of the team members’ 
misunderstanding on control loss versus project managers’ misunderstanding on 
control loss).  
PERCEPTUAL CONGRUENCE 
 
TABLE A-4 FORMAL CONTROL STRATEGY – PERCEPTUAL 
CONGRUENCE MODEL FIT 
R-square Adj. R-square F Sig. 
.315 .270 6.983 .000 
 
TABLE A-5 FORMAL CONTROL STRATEGY 
– PERCEPTUAL CONGRUENCE 
 Coefficients Significance 
TRUST (b1) -.263 .000 
COMPLEX (b2) .347 .004 
PM (b3) -.446 .301 
TM (b4) .176 .000 
W (b5) -.203 .200 
WPM (b6) .652 .192 
WTM (b7) -.220 .002 
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The coefficient on b4 was significant, but for b3 it was not significant. This 
finding implies that team perceptions regarding formal control were important to 
reduce control loss. The coefficient b5 was not significant, which confirms the 
applicability of the absolute difference index to assess perceptual congruence. 
Finally, b7 was significant, but the same was not true for b6. This finding implies 
that perceptual congruence may not have an effect on control loss.  
 
 
 
The response surface graph shows that control loss was minimal along 
the line of congruence. In addition, similar to communicational congruence, the 
shifts in the surface were more tilted towards team member perspectives, which 
indicate that control loss will increase as the team members’ disagreement 
increases. Also, even though the absolute difference index was found to be apt 
FIGURE A -2: FORMAL CONTROL STRATEGIES, PERCEPTUAL CONGRUENCE 
AND CONTROL LOSS 
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for examining congruence, the patterns in the graph suggest that the algebraic 
index may be better suited for examining congruence.  
In general, the findings with respect to formal control strategy congruence 
did not differ significantly from those found using a single order construct.  
 
INFORMAL CONTROL STRATEGY CONGRUENCE AND CONTROL LOSS  
 
COMMUNICATIONAL CONGRUENCE 
 
TABLE A-6 INFORMAL CONTROL STRATEGY – 
COMMUNICATIONAL CONGRUENCE MODEL FIT 
R-square Adj. R-square F Sig. 
.414 .375 10.59 .000 
 
TABLE A-7 INFORMAL CONTROL 
STRATEGY – COMMUNICATIONAL 
CONGRUENCE 
 Coefficients Significance 
TRUST (b1) -.211 .017 
COMPLEX (b2) .261 .001 
PM (b3) .140 .303 
TM (b4) -.535 .000 
W (b5) -.106 .467 
WPM (b6) -.456 .001 
WTM (b7) .664 .000 
 
The regression model was significant. All of the required constraints were 
satisfied (i.e., the coefficient b5 was not significant, which indicates the 
applicability of the absolute difference score index for assessing congruence). 
The coefficients b6 and b7 were significant and had opposite signs. This finding 
suggests that control loss will be minimal along the line of congruence. The 
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coefficient b3 was not significant, which implies that project managers’ 
perspectives do not affect control loss. On the other hand, coefficient b5 was 
significant, which suggest that team members’ agreement regarding the 
appropriateness of informal control strategies impacts on control loss.  
 
 
 
 
The response surface graph shows that control loss was minimal along 
the line of congruence. More interestingly, an increase in control loss was 
strongly associated with project managers’ misunderstandings, rather than with 
team members’ misunderstandings. In other words, formal controls are explicit 
(Kirsch 1996); thus as a controllee may understand what is expected without 
much effort. However, as the controller, it is important to assess the right things 
FIGURE A -3: INFORMAL CONTROL STRATEGIES, COMMUNICATIONAL 
CONGRUENCE AND CONTROL LOSS 
231  
such as adherence to procedures for behavior control so that rewards can be 
given appropriately. For instance, consider a situation in which the controllee laid 
emphasis on following the predefined procedures (behavior control) but not on 
meeting deadlines(outcome control). The completed work had excellent quality, 
but the controller did not give rewards because he/she laid emphasis on outcome 
control. In this case, the team member may become disappointed, which may 
lead to slacking, sloppy work, resource wastage, etc. (control loss). This scenario 
is possible in ISD projects because in some project settings the control strategies 
are delegated to IS project managers (Kirsch et al., 2002).  
 
PERCEPTUAL CONGRUENCE 
  
TABLE A-8 INFORMAL CONTROL STRATEGY – 
PERCEPTUAL CONGRUENCE MODEL FIT 
R-square Adj. R-square F Sig. 
.337 .293 7.893 .000  
 
TABLE A-9 INFORMAL CONTROL 
STRATEGY – PERCEPTUAL CONGRUENCE 
 Coefficients Significance 
TRUST (b1) -.201 .023 
COMPLEX (b2) .275 .002 
PM (b3) .166 .338 
TM (b4) -.474 .001 
W (b5) .005 .972 
WPM (b6) -.375 .028 
WTM (b7) .498 .020 
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For perceptual congruence, the regression model was significant. 
Coefficient b5 was not significant, which indicates that the absolute difference 
score index was applicable for assessing perceptual congruence. Coefficients b6 
and b7 were significant and had opposite signs. This finding suggests that 
perceptual congruence regarding informal control strategies impacts control loss. 
With respect to individual perspectives, coefficient b4 was significant, but for b3, it 
was not significant, which implies that team members’ perspectives regarding the 
controls are important for obtaining successful outcomes.  
 
 
The response surface graph shows that control loss was minimal along 
the congruence. More interestingly, the shifts in the surface clearly provide 
support for the contention that agreement between controller and controllee 
FIGURE A - 4: INFORMAL CONTROL STRATEGIES, PERCEPTUAL CONGRUENCE 
AND CONTROL LOSS 
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regarding the appropriateness of informal control strategies will reduce control 
loss.   
 
TABLE A-10 SUMMARY AND COMPARISON OF FINDINGS FROM DIFFERENT MODELS 
 Model 2a (Single second order construct) Model 2a (Two first order Factors) 
Communicational 
Congruence 
Hypothesis supported, all constraints 
satisfied. Response surface graph 
indicate surface shifts were more strongly 
associated with TM than PM.   
Formal Control Strategies: No support 
for absolute difference score index, 
response graph suggests algebraic 
difference score index 
 
Informal Control Strategies: All 
constraints satisfied. Response surface 
graph indicates surface shifts were more 
strongly associated with PM than TM.   
Perceptual 
Congruence  
Hypothesis not supported, constraints not 
satisfied.  
Formal Control Strategies: All 
constraints satisfied. Response surface 
graph suggest some support for algebraic 
difference score index  
 
Informal Control Strategies: All 
constraints satisfied. Response surface 
graph suggests strong support for 
absolute difference score index. 
 
 
 
 
DECISION RIGHTS  
Decision rights were assessed using two dimensions: authority and 
responsibility. Authority was used to capture the degree to which the project 
manager has the final say on various project related activities. Responsibility was 
used to capture the level of accountability the project manager has for various 
project related activities. Items were adopted from Henry (2004). In EFA, the 
items loaded onto two separate factors; however, the responsibility displayed 
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some cross loadings. Again, the question was whether to assess congruence 
individually for each dimension or to load the dimensions on to a single second 
order factor.  Two different models were analyzed: (1) a single two first order 
factors (model 1) and (2) a one second order factor (model 2) (i.e., both authority 
and responsibility load on to a single second order decision rights). The model 
with a single second order factor had the best fit and met all of the criteria, thus 
providing support for the model used in hypothesis testing.  
 
TABLE A-11 DECISION RIGHTS - 
CONFIRMATORY FACTOR ANALYSIS 
Criteria Model 1 (first 
Order factors)  
Model 2 (1 
second order 
factor) 
Chi-Sq 388.3 333 
d.f 90 90 
Chi-Sq/d.f. 4.31 3.7 
RMSEA .172 .15 
RMR .30 .09 
CFI .80 .90 
NFI .75 .78  
 
INFLUENCE TACTICS  
The construct for influence tactics was captured using seven different 
types of tactics. Items were adapted from the influence behavior questionnaire 
developed by Yukl and associates (1993). Prior research has identified two 
different groupings of tactics: hard tactics and soft tactics (e.g., Kipnis et al., 
1988). Hard tactics involve the use of authority and positions of power, and they 
235  
tend to be used in impersonal and manipulative ways. Pressure, legitimating and 
coalitions were identified as hard tactics (Yukl and Falbe 1993). Soft tactics 
involve the use of personal power and power sharing.  Consultation, inspirational 
appeals, collaboration and rational persuasion were identified as soft tactics 
(Yukl and Falbe 1993). These perspectives provided two options: (1) to test the 
model fit for two second order factors—hard tactics and soft tactics and (2) to test 
the model fit for a single second order factor. However, to ensure completeness, 
we also tested model fit for seven first order factors (i.e., we made each influence 
tactic distinct).  
TABLE A-12 INFLUENCE TACTICS – SECOND ORDER 
ANALYSIS 
Criteria Model 1 Model 2a 
(One 2nd order 
factor) 
Model 2b 
(Two 2nd  order 
factors) 
Chi-Sq 1057 733 772 
d.f 350 343 343 
Chi-Sq/d.f. 3.02 2.13 2.25 
RMSEA .134 .10 .10 
RMR .37 .12 .26 
CFI .78 .90 .90 
NFI .68 .77 .76 
 
 The model with a single second order factor and two second order factors 
displayed the best fit. Thus considering either of the models to test the 
hypothesis was viable. In the main text, hypothesis testing was done using the 
model with a single second order factor: influence tactics. However, it was 
important to ensure the results do not differ for a model with two second order 
factors: hard tactics and soft tactics.  
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INFLUENCE TACTICS CONGRUENCE AND CONTROL LOSS 
HARD TACTICS 
COMMUNICATIONAL CONGRUENCE 
  
TABLE A-13 HARD TACTICS – 
COMMUNICATIONAL CONGRUENCE MODEL FIT 
R-square Adj. R-square F Sig. 
.585 .558 21.18 .000 
 
TABLE A-14 HARD TACTICS – 
COMMUNICATIONAL CONGRUENCE AND 
CONTROL LOSS 
 Coefficients Significance 
TRUST (b1) -.208 .003 
COMPLEX (b2) .150 .033 
PM (b3) -.389 .016 
TM (b4) .477 .007 
W (b5) -.08 .415 
WPM (b6) .807 .000 
WTM (b7) -.925 .000 
 
The regression model explained significant variance. Overall, all the 
constraints were satisfied. The coefficient b5 was not significant, which implies 
that the absolute difference score index was suitable for assessing 
communicational congruence. Moreover, coefficients b6 and b7 were significant 
and had opposite signs, which provides support for the argument that achieving 
communicational congruence with respect to hard tactics will reduce control loss. 
From an individual stakeholder standpoint, both the project managers’ and the 
team members’ perspectives impact control loss.  
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The response surface graph showed that control loss will be minimal 
along the line of congruence. Most notably, an increase in control loss was 
strongly associated with team members’ misunderstanding regarding hard 
influence tactics as opposed to the project managers’ misunderstandings. This 
suggests that while project managers may impose a hard tactic due to external 
pressure, such as unexpected demands from a client or project owner, the 
influence tactic will not lead to successful outcomes unless the team members 
understand the expected objectives. The project manager may need to provide 
documents to justify the demands imposed by the client (Legitimation tactic); 
however, unless the team members understand the set expectations and why the 
documentation was provided, it is less likely that they will comply with the tactic.  
 
FIGURE A - 5: HARD TACTICS – COMMUNICATIONAL CONGRUENCE AND 
CONTROL LOSS 
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PERCEPTUAL CONGRUENCE  
TABLE A-15 HARD TACTICS – PERCEPTUAL 
CONGRUENCE MODEL FIT 
R-square Adj. R-square F Sig. 
.602 .575 22.67 .000 
 
TABLE A-16 HARD TACTICS –PERCEPTUAL 
CONGRUENCE AND CONTROL LOSS 
 Coefficients Significance 
TRUST (b1) -.234 .000 
COMPLEX (b2) .164 .018 
PM (b3) -.589 .045 
TM (b4) .608 .058 
W (b5) -.151 .186 
WPM (b6) .861 .000 
WTM (b7) -1.015 .000 
 
For perceptual congruence, the regression model was significant and all of 
the constraints were satisfied. The coefficient b5 was not significant, which 
suggests that the absolute difference index was applicable for assessing 
perceptual congruence. In addition, coefficients b6 and b7 were significant and 
had opposite signs, which implies that perceptual congruence impacts control 
loss.   
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 The response surface graph shows that control loss was minimal along 
the line of congruence. In particular, the shifts in the surface indicate that an 
increase in control loss was strongly associated with team members’ agreement 
regarding the appropriateness of the tactic. Also, the surface was very much 
tilted towards team member perspectives, which suggests the applicability of the 
squared difference index for assessing perceptual congruence.  
SOFT TACTICS 
COMMUNICATIONAL CONGRUENCE  
TABLE A-17 SOFT TACTICS – 
COMMUNICATIONAL CONGRUENCE MODEL FIT 
R-square Adj. R-
square 
F Sig. 
.718 .699 38.16 .000 
FIGURE A - 6: HARD TACTICS – PERCEPTUAL CONGRUENCE AND CONTROL 
LOSS 
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TABLE A-18 SOFT TACTICS –
COMMUNICATIONAL CONGRUENCE AND 
CONTROL LOSS 
 Coefficients Significance 
TRUST (b1) -.140 .022 
COMPLEX (b2) .132 .019 
PM (b3) -.512 .000 
TM (b4) .508 .016 
W (b5) .09 .345 
WPM (b6) .637 .000 
WTM (b7) -1.156 .000 
 
 The regression model was significant and all of the constraints were 
satisfied. The coefficient b5 on the moderator was not significant, which implies 
that the absolute difference index was applicable to measure congruence. 
Coefficients b6 and b7 were significant and have opposite signs, which imply that 
achieving communicational congruence will reduce control loss.  
 
 FIGURE A - 7: SOFT TACTICS – COMMUNICATIONAL CONGRUENCE AND CONTROL LOSS 
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 The response surface graphs show that control loss was minimal along 
the line of the congruence. In particular, the shifts in the surface indicate that 
team members’ misunderstandings were more strongly associated with control 
loss than project managers’ misunderstandings.  
 
PERCEPTUAL CONGRUENCE  
TABLE A-19 SOFT TACTICS – PERCEPTUAL 
CONGRUENCE MODEL FIT 
R-square Adj. R-square F Sig. 
.670 .648 30.48 .000 
 
TABLE A-20 SOFT TACTICS –PERCEPTUAL 
CONGRUENCE AND CONTROL LOSS 
 Coefficients Significance 
TRUST (b1) -.150 .022 
COMPLEX (b2) .182 .003 
PM (b3) -.426 .000 
TM (b4) .309 .083 
W (b5) .228 .053 
WPM (b6) .466 .000 
WTM (b7) -.938 .000 
 
For perceptual congruence, the regression model was significant; 
however, the coefficient b5 on the moderator was also significant, which implies 
that the absolute difference index was not appropriate for assessing perceptual 
congruence. Coefficients b6 and b7 were significant and had opposite signs, 
which indicates that achieving perceptual congruence will reduce control loss.  
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 The response surface graph shows that control loss will be minimal along 
the line of congruence. However, the surface shifts were very much tilted towards 
team members, which emphasize the importance of team members’ agreement 
regarding the appropriateness of the tactic, which has strong impact on control 
loss. Moreover, the patterns suggest that using the squared difference index is 
suitable for assessing congruence. Using the squared difference index can help 
explore if higher team member disagreements lead to greater control loss. From 
a theoretical standpoint, soft tactics require a lot of effort from both the principal 
and the agent (Yukl and Tracey 1993). The principal invests a lot of time in 
evaluating outcomes and motivating agents to be actively involved. The agent 
invests a lot of time in executing the tactics. For instance, consultation tactics 
require agents to actively participate and provide feedback/input. For this to 
FIGURE A - 8: SOFT TACTICS – PERCEPTUAL CONGRUENCE AND CONTROL 
LOSS 
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happen, the agent should be motivated to invest time not only in learning about 
the project/task but also in spending time explaining his/her ideas. In this case, if 
the agent disagrees with the tactic, it is likely for the tactic to yield positive and 
successful outcomes.  
 
TABLE A-21 SUMMARY AND COMPARISON OF FINDINGS FROM DIFFERENT MODELS 
 Model 2a (Single second order construct) Model 2a (Two first order Factors) 
Communicational 
Congruence 
Hypothesis supported, all constraints 
satisfied.  
Hard Tactics: All constraints satisfied.  
 
Soft tactics: All constraints satisfied.  
Perceptual 
Congruence  
Hypothesis supported, all constraints 
satisfied.  Some higher order items 
(quadratic) were significant.  
Hard Tactics: All constraints satisfied. 
Response surface showed support for 
using squared difference index.  
 
Soft tactics: Absolute difference index 
was not applicable.  Response surface 
showed support for using squared 
difference index. 
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APPENDIX - B 
DISCRIMINANT VALIDITY 
 
To establish discriminant validity, between construct correlations were 
observed. The correlation scores indicate that constructs in the research model 
were distinct. To further affirm this, EFA with all items were analyzed. The results 
confirm that the constructs were distinct.  
 
 TABLE B-1. PROJECT MANAGER RESPONSES 
  Component 
  1 2 3 4 5 6 7 8 
PMO1 -.235 .498 .241 .279 .095 .021 .101 .673 
PMO2 -.052 .423 .271 .339 .015 .076 .058 .595 
PMB1 .088 .308 .186 .196 .118 .149 .088 .721 
PMB2 .151 .222 .110 .219 .282 .064 .130 .733 
PMS1 -.204 .281 .246 .097 -.053 .701 .061 .005 
PMS2 -.176 .325 .261 .131 -.067 .734 .076 -.013 
PMC1 -.088 .249 .179 .146 .156 .735 .026 .168 
PMC2 -.223 .399 .062 .200 .023 .688 -.021 .116 
PMAUTH1 -.091 .268 .674 .403 -.013 .075 .124 .044 
PMAUTH2 -.064 .257 .702 .467 .008 .147 .062 .032 
PMAUTH3 -.046 .285 .724 .318 .070 .175 -.093 .120 
PMAUTH4 -.009 .115 .869 .126 .129 .003 .120 .026 
PMAUTH5 -.080 .250 .787 .258 .091 .152 .200 .080 
PMAUTH6 -.053 .332 .755 .075 -.038 .160 -.019 .104 
PMAUTH7 -.026 .151 .836 .141 .127 .076 -.013 .039 
PMRES1 -.007 .247 .039 .794 .011 .124 .016 .175 
PMRES2 .074 .197 .001 .827 -.035 .071 .068 .015 
PMRES3 .134 .163 .152 .780 .010 .022 -.148 .055 
PMRES4 -.003 .186 .278 .658 .004 .137 .039 -.055 
PMRES5 -.023 .194 .341 .637 -.023 -.015 .341 .211 
PMRES6 -.112 .027 .481 .572 .039 .065 .103 .006 
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TABLE B-1: PROJECT MANAGER RESPONSES (Continued) 
 1 2 3 4 5 6 7 8 
PMRES7 -.119 .234 .322 .726 .125 .128 -.049 .098 
PMRES8 -.087 .122 .326 .636 .173 .035 -.113 .241 
PMRP1 -.062 .478 .334 .326 -.042 .247 .192 .255 
PMRP2 -.093 .539 .289 .234 .031 .275 .319 .318 
PMRP3 -.111 .616 .319 .289 .045 .299 .169 .046 
PMRP4 -.147 .333 .464 .357 .051 .260 .215 .291 
PMIA1 -.016 .418 .125 .003 .293 .071 .708 .105 
PMIA2 -.082 .447 .007 .078 .280 .138 .712 .110 
PMIA3 -.031 .402 .121 -.013 .351 .033 .755 .123 
PMIA4 .126 .306 .186 -.003 .445 -.111 .662 -.011 
PML1 .044 .682 .178 .094 .388 -.108 .153 .267 
PML2 -.014 .666 .306 -.066 .362 -.106 .140 .125 
PML3 -.025 .728 .284 .126 .294 -.133 .155 .100 
PML4 .000 .666 .291 .185 .060 -.010 .016 .265 
PMPR1 -.033 .320 -.191 .057 .592 -.031 .083 .260 
PMPR2 .348 .012 .099 -.004 .646 -.260 .058 -.240 
PMPR3 .155 .300 -.238 -.016 .590 .083 -.049 .311 
PMPR4 .459 -.037 -.015 .073 .646 -.114 .090 .040 
PMCL1 -.136 .716 -.079 .154 .039 .368 -.059 .087 
PMCL2 -.118 .684 .077 .103 .034 .319 -.012 .099 
PMCL3 -.027 .648 -.038 .164 .215 .362 .067 -.079 
PMCL4 -.005 .706 .143 .061 .066 .339 -.052 -.062 
PMCN1 -.066 .848 .144 .168 .017 .125 .213 .033 
PMCN2 -.072 .836 .176 .157 .043 .097 .179 .102 
PMCN3 -.102 .843 .166 .234 .052 .048 .190 .074 
PMCN4 -.052 .789 .147 .231 .027 .190 .242 .028 
PMCA1 .269 .158 .069 .118 .652 .161 .281 .130 
PMCA2 .081 .308 .226 .031 .628 .200 .287 -.119 
PMCA3 .304 .061 .127 .023 .734 .127 .103 .131 
PMCA4 .250 .093 .213 -.011 .713 -.006 .169 .044 
PMCLP1 .713 -.158 .049 .004 .120 -.332 .075 -.119 
PMCLP2 .857 -.024 .022 -.009 .134 -.069 -.054 -.199 
PMCLP3 .717 .008 .047 .044 .130 -.060 .016 -.299 
PMCLP4 .793 -.138 .065 -.009 .248 -.155 -.001 -.169 
PMCLP5 .822 -.067 -.048 .044 .208 -.034 -.057 -.078 
PMCLP6 .775 -.058 -.034 .049 .175 -.104 .148 -.082 
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TABLE B-1: PROJECT MANAGER RESPONSES (Continued) 
 1 2 3 4 5 6 7 8 
PMCLPR1 .708 -.019 .113 -.033 .001 .020 -.160 -.122 
PMCLPR2 .734 -.088 .227 -.079 .042 .044 -.075 .005 
PMCLPR3 .793 -.057 .075 -.034 .017 -.092 .001 .101 
PMCLPR4 .785 -.041 -.116 .026 .011 .012 .017 -.015 
PMCLPR5 .714 -.011 .032 -.121 -.010 -.079 .025 .043 
PMCLPR6 .757 -.106 .113 -.070 .028 -.083 .090 .011 
PMCLPR7 .816 -.134 -.132 .009 -.072 .006 .131 .122 
PMCLRE1 .714 -.098 -.101 -.113 -.025 -.057 .241 .153 
PMCLRE2 .704 .090 -.292 .092 .073 .066 .028 .092 
PMCLRE3 .866 -.007 -.141 -.060 .171 -.025 -.028 .114 
PMCLRE4 .869 .007 -.200 -.053 .058 -.126 -.058 .078 
PMCLRE5 .814 -.015 -.134 .018 .083 -.023 -.148 .128 
PMCLRE6 .820 .033 -.145 .071 .103 .024 -.164 .062 
PMCLRE7 .831 .022 -.089 .030 .200 .017 -.013 .072 
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TABLE B-2: TEAM MEMBER RESPONSES 
  Component 
  1 2 3 4 5 6 7 
TM1O1USE 0.363 0.299 0.562 0.307 -0.138 -0.079 -0.089 
TM1O2USE 0.362 0.235 0.564 0.266 -0.046 -0.056 -0.120 
TM1B1USE 0.238 0.016 0.692 0.111 -0.039 -0.046 -0.055 
TM1B2USE 0.169 -0.001 0.700 0.034 0.037 0.068 -0.105 
TM1S1USE 0.262 0.028 -0.145 0.129 0.129 0.097 0.768 
TM1S2USE 0.285 0.038 -0.178 0.166 0.092 0.071 0.764 
TM1C1USE 0.249 0.125 -0.018 -0.036 0.062 0.108 0.833 
TM1C2USE 0.273 0.202 -0.010 -0.053 0.066 0.090 0.794 
TM1A1ACT 0.831 0.218 -0.052 0.133 0.131 0.074 0.094 
TM1A2ACT 0.801 0.294 -0.025 0.197 0.015 0.081 0.103 
TM1A3ACT 0.822 0.255 -0.038 0.187 0.096 0.127 0.077 
TM1A4ACT 0.744 0.264 -0.033 0.025 0.343 0.194 -0.064 
TM1A5ACT 0.753 0.368 -0.089 0.070 0.172 0.149 0.010 
TM1A6ACT 0.759 0.281 -0.130 0.006 0.227 0.190 -0.024 
TM1A7ACT 0.750 0.286 -0.107 -0.069 0.237 0.285 -0.081 
TM1R1ACT 0.820 0.087 0.112 0.120 0.014 -0.112 0.282 
TM1R2ACT 0.796 0.027 0.092 0.176 -0.015 -0.155 0.256 
TM1R3ACT 0.769 0.034 0.128 0.214 -0.035 -0.116 0.265 
TM1R4ACT 0.834 0.069 0.151 0.135 -0.042 -0.094 0.175 
TM1R5ACT 0.810 0.135 0.003 0.234 -0.001 -0.043 0.205 
TM1R6ACT 0.762 0.224 -0.018 0.208 0.055 0.060 0.207 
TM1R7ACT 0.795 0.178 0.109 0.151 -0.049 -0.057 0.245 
TM1R8ACT 0.837 0.142 0.074 0.029 0.132 -0.013 0.113 
TM1RP1USE 0.186 0.810 0.069 0.198 0.066 -0.041 0.089 
TM1RP2USE 0.206 0.815 0.029 0.251 0.118 -0.069 0.069 
TM1RP3USE 0.252 0.793 0.047 0.278 0.104 -0.041 0.030 
TM1RP4USE 0.249 0.795 -0.005 0.243 0.103 -0.013 0.016 
TM1IA1USE 0.161 0.249 0.037 0.134 0.853 -0.066 0.094 
TM1IA2USE 0.148 0.220 0.139 0.165 0.840 -0.124 0.115 
TM1IA3USE 0.131 0.181 0.113 0.103 0.910 -0.022 0.091 
TM1IA4USE 0.085 0.114 0.110 0.094 0.909 -0.029 0.052 
TM1L1USE 0.145 0.719 0.339 0.074 0.171 0.191 0.029 
TM1L2USE 0.201 0.737 0.212 0.039 0.203 0.153 0.056 
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TABLE B-2: TEAM MEMBER RESPONSES (Continued) 
 1 2 3 4 5 6 7 
TM1L3USE 0.198 0.717 0.285 0.055 0.186 0.114 0.049 
TM1L4USE 0.202 0.739 0.302 0.015 0.120 0.133 0.077 
TM1PR1USE 0.136 0.092 0.198 0.268 -0.022 0.756 0.141 
TM1PR2USE -0.008 0.019 0.144 0.029 -0.078 0.870 0.051 
TM1PR3USE 0.092 0.096 0.173 0.210 -0.084 0.822 0.169 
TM1PR4USE 0.008 0.009 0.215 0.096 -0.047 0.858 0.013 
TM1CL1USE 0.213 0.228 0.217 0.821 0.114 0.169 0.009 
TM1CL2USE 0.178 0.210 0.181 0.777 0.176 0.159 -0.018 
TM1CL3USE 0.148 0.213 0.251 0.818 0.110 0.204 0.003 
TM1CL4USE 0.224 0.198 0.223 0.808 0.152 0.170 0.051 
TM1CN1USE 0.339 0.599 -0.181 0.498 0.084 0.058 0.199 
TM1CN2USE 0.344 0.575 -0.175 0.516 0.073 0.021 0.219 
TM1CN3USE 0.343 0.564 -0.172 0.515 0.020 0.024 0.231 
TM1CN4USE 0.381 0.595 -0.190 0.530 0.089 0.024 0.226 
TM1CA1USE -0.222 0.135 0.716 0.029 0.214 0.287 -0.043 
TM1CA2USE -0.147 0.134 0.713 0.045 0.210 0.315 -0.022 
TM1CA3USE -0.304 0.113 0.712 0.069 0.101 0.319 0.007 
TM1CA4USE -0.206 0.156 0.729 0.046 0.130 0.309 -0.006  
The results in table B-1 and B-2 indicate that the research constructs were 
distinct and that the items do not show any cross loading issues. The items used 
for the control strategies loaded on to two separate factors. The decision rights 
items also loaded on to two separate factors for project manager responses, but 
loaded on to a single factor for team member responses. The influence tactics 
items loaded on to three separate factors for project manager responses and on 
to five separate factors for team member responses. Finally, control loss items 
loaded on to a single separate factor. Overall, the results provided sufficient 
evidence to conclude that the research constructs have discriminant validity.  
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APPENDIX - C 
ILLUSTRATIVE EXAMPLES 
1. Control Strategy Perceptual Congruence  
Team member: “He [the software manager] was slowing down the 
process…it doesn’t help us get the work done to have someone constantly 
standing over us…we work best when we are left alone…the managers 
just don’t get it.” (Perlow 1998, p. 341). 
2. Influence tactics Perceptual Congruence 
Team member: “The manager’s attitude was “…he would lay down the law 
which should not be questioned… the strict deadlines seemed impossible… I 
was reluctant to fully integrate myself into the environment which was different to 
what we [Jagis MIS staff] were used to.... It was a school room attitude, with 
someone senior to me telling me to do as he says...” (Source: Walsham 2002, 
page 365) 
Giga Quote Project 
…. Jill, Sue, and Tomas were solid, in-house developers...I need them on 
Team…said Bill 
3. Influence tactic perceptual congruence 
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Bill called a team meeting. "This is a fantastic team, and you should be meeting 
your commitments," he told them. "I don't know what's gone wrong here, but I 
expect everyone to work hard and deliver this software on time. You can still earn 
your bonuses, but now you're going to have to work for them. As of now, I'm 
putting all of you on a six-day-per-week, ten-hour-per-day schedule until this 
software is done." After the meeting, Jill and Tomas grumbled… about not 
needing to be treated like children, but they agreed to work the hours Bill 
wanted….a few weeks later, Tomas asked for an extended leave of absence, 
and Jill went to work for another company. [Source: 
http://www.stevemcconnell.com/rdmistak.htm] 
4. Case illustrating Control Loss 
As Bill rambled on at an executive meeting in the middle of February, Claire 
finally decided that she had heard enough and called a "stop work" on the Giga-
Quote program. She met with Mike on Friday. "This project is out of control," she 
said. "I haven't gotten a reliable schedule estimate from Bill for months. This was 
a six-month project, and it's now more than three months late with no end in 
sight. I've looked over the bug statistics, and the team isn't closing the gap. 
You're all working such long hours that you're not even making progress 
anymore. I want you all to take the weekend off; then I want you to develop a 
detailed, step-by-step report that includes everything-and I do mean everything-
that remains to be done on that project. I don't want you to force fit the project 
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into an artificial schedule. If it's going to take another nine months, I want to know 
that. I want that report by end-of-work Wednesday. It doesn't have to be fancy, 
but it does have to be complete." 
Post Mortem 
The final Giga-Quote product was delivered in 13 months rather than six, a 
schedule overrun of more than 100 percent. The developer effort including 
overtime consisted of 98 staff-months, which was a 170-percent overrun of the 
planned 36 staff-months.  
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APPENDIX - D 
Other studies that have used Market Tools to collect data -  
Gibney, R., Zagenczyk, T.J., & Masters, M. (in press). The negative aspects of 
social exchange: An introduction to perceived organizational obstruction. 
Group and Organization Management 
Gettman, H. J., & Gelfand, M. J. (2007). When customers shouldn’t be king: 
Antecedents and consequences of sexual harassment by clients and 
customers. Journal of Applied Psychology, 92, 757-70. 
Kiewitz, C., Restubog, S.L.D., Zagenczyk, T., Hochwarter, W. (2009). The 
interactive effects of psychological contract breach and organizational 
politics on perceived organizational support: Evidence from two 
longitudinal studies. Journal of Management Studies, 46, 806-834. 
Piccolo, R. F., & Colquitt, J.A. (2006). Transformational leadership and job 
behaviours: The mediating role of core job characteristics. Academy of 
Management Journal, 49, 327-40. 
Zagenczyk, T.J., Gibney, R., Kiewitz, C.K., & Restubog, S.L.D. (2009). Mentors, 
supervisors, and role models: Do they reduce the effects of psychological 
contract breach? Human Resource Management Journal, 19, 237-259. 
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